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GRAIN £IZE IN MILL.IMETERS
GRAVEL SAND
: SILT OR CLAY
coarse| medium |  fine

AR, SR

SILT/CLAY; little fine gravei and fine sand; | 20.3
trace medium and coarse sand. '

Low plasticity.
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v _ Project OLIN MORGANTOWN Lacation  West Virginia
Arca ‘ Notes
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
BELES n SILT OR CLAY
co coarse | fine |coarse{ medium {  fine

R

sand and fine gravel. § ow pilasticity.

SILT/CLAY; trace fine, medium, and coarse

Specimen Identification. |

9} SA210204

AR302502

Project OLIN MORGANTOWN

Location West Virginia

Notes
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
: SILT OR CLA’
coarse | fine |coarse| medium |  fine a Y

FReSRR

SILT; trace fine, medium, and coarse sand.

With organics.

Project OLIN MORGANTOWN Location  West Virginia
Ty R o R e ] ATEa - Notes
I
AR302903 Date April 1996 GRADATION CURVES
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND .
R CLAY
COBBLES s octen | SILT OR CLA
Specimen Identifical fgados =

l®i SA260204 CLAY; little coarse gravel and fine sand; 31.4
trace medium and coarse sand and fine
gravel. Moderately to highly plastic.

Project OLIN MORGANTOWN - Location  West Virginia
Notes

ﬁ R 3 U 2 9 D L& Ares [v

Date April 1996
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_GRAIN SIZE IN MILLIMETERS )
GRAVEL . SAND '
S R CLAY
COBBLES ' aree | fine |coarse| medium |  fine 1LTo
®|  SA310002 Coarse to Fine GRAVEL; some silt; trace 21
medium fine and coarse sand.
SA310002 3750 3.64 46.0 214 326
! Project OLIN MORGANTOWN = Location  West Virginia
AR30 Z 9 g5 Area : : Notes Large black charcoal pieces.
Date April 1996 o o GRADATION CURVES
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND ,
coarse{ medium |  fine

SILT; trace fine, medium, and coarse sand

and fine gravel. with organics.
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Project  OLIN MORGANTOWN

Location  West Virginia

Arca

Notes

Date  April 159
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GRAIN SIZE IN MILLIMETERS
COBBLES G T SILT OR CLAY
, coarse | fine |coarse| medium |  fine
....... cimen: dentificdt
SA060004 SILT; trace fine, medium, and coarse sand. |27.7
Small amount of organics.

-

Project  OLIN MORGANTOWN

Location West Virginia

Arca

Notes

Date April 1996

GRADATION CURVES
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GRAVEL SAND

coarsc | fine |coarse| medium |  fine

SILT OR CLAY

! SA340004 Fine GRAVEL; littie siit and coarse and " |329
' - medium sand; trace fine sand.

' Project OLIN MORGANTOWN Location = West Virginia

AR 3 02908 Arca Notes  Large charcoal pieces.
Date  Apdil 1996 GR@AHON CURVES
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GRAIN SIZE IN MILLIMETERS
SILT OR CLAY

2

trace siit.

Splotches of tar stuck to pan.

lo| ram20004 540 | 347 0523 | 01083 | 370 | 556 74
' -
' Project = OLIN MORGANTOWN Location  West Virginia
AR30290 Barea Notes
. " |Date  April1996 GRADATION CURVES
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
n SILT OR CLAY

475 274

AR302910

Location  West Virginia

NotesLarge tar pieces in sample.
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BRAIN SIZE IN MILLIMETERS
GRAVEL SAND
~ SILT OR CLAY
COBBLES e | fine |coarse] medium |  fine
=  Cifs
{Fine to Coarze SAND; some fine gravel
and siit.
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o
Projet  OLIN MORGANTOWN Location West Virginia
. : Area Notes
AR30291 1

Date

April 1996

GRADATION CURVES |
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GRATI SIZE TN MILLTMETERS
GRAVEL SAND
COBBLES | . l_me - l fne SILT OR CLAY
Specimen identification: 0
[\ J LA190062

[ ]

Project  OLIN MORGANTOWN

Location West Virginia

AR302312 |am

Notes

Date  April 1996

GRADATION CURVES
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GRAIN SIZE IN MILLIMETERS
, GRAVEL SAND
COBEBLES — SILT OR CLAY

b LA220408 CLAY; trace fine, medium, and coarse 24.5

K - Project OLIN MORGANTOWN  [Location  West Virginia ,
AR3029 |[Bee2 _|Notss
- Date  April 1996 S GRADATION CURVES
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES T T toe E N SILT OR CLAY
W] LA230204 Fine to Coarse SAND; some siit; little " | 21.1
' - fine gravel, '

lo] Laz3oz04 630 043 0116 ‘ 17.0 603 227

! Project OLIN MORGANTOWN . Location  West Virginia

AR3029 L (A= Noges

Dats  April 1996

GRADATION CURVES
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GRAIN SIZE IN MILLIMETERS
GRAVEL C SAND
coarse | fine |coarse| medium |  fine

SILT OR CLAY

v

o) LA300002 - 37.50 1.48 0311 235 62.0 - 145

Project  OLIN MORGANTOWN Location West Virginia

, Arca Notes
AR30231S e GRADATION CURVES
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GRAVEL SAND .
COBBLES r e { o — r - SILT OR CIAY=
Specimen Idex: G e
@ LA310406 SILT; trace fine, medium, and coarse san
and fine gravel.
Specimen TisatBoatn
LA310406
’ Project OLIN MORGANTOWN Location  West Virginia
Date  April 1996 GRADATION CURVES

“




G.S. STANGARD SIEVE APENING [N IMCHESI U.S. STANDARD SIEVE NUKBERS I HYDROMETER
374 3/ , :
100 6 43 2151 172 ik 6 810 141620 30 40 50 70100146200
i Miragfry 110 \L IR ERERE [ T f' ,
i i ; :
- N
$0 - - -y :
@
=70 : 3
¥ H
- 3
m 3
3 |
@ 60 : ;
& .’
z i E H
H ; ] l
* 50 z ; 3
: r
Y0 f -
i
30 o
20
19
v} H
1 T U. (10} S ~T.00%
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES - SILT QR CLAY
coarse .| fine {coarss| medium | fine

A

SHt; trace fine gravel and fine, medium, _|29.5

3
263

and coarse sand.

AR302917

Project OLIN MORGANTOWN

Location  West Virginia

Area

Notes

Date

April 1996

GRADATION CURVES
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
- CLAY
COBBLES e T edum | e SILT OR
LA340004 Fine to Coarse SAND; some silt and fine_ {16.5

grlvel.

Y Project OLIN MORGANTOWN Location  West Virginia
[AR3 02918 Area Notes Black charcoal pieces.
. Date  April 1996 : GRADATION CURVES
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND

SILT OR CLAY

CLAY; trace.fine, medium, and coarse

23.7

sand and fine gravei. Low pilasticity.
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Project OLIN MORGANTOWN

Location  West Virginia

Area

Notes

Date April 1996 .

GRADATION CURVES
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBRBLES ‘ oo Lm porT R i - SILT OR CLAY
| LA380304 _SILT; some coarse gravel; little medium
sand; trace fine and coarse sand and fine
gravet.
_ Project OLIN MORGANTOWN Location West Virginia
‘ﬂ R 3 D 2 9 2 U Arca Notes Large pieces of charcoal.
Date  April 1996 GRADATION CURVES
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' GRAIN SIZE IN MILLIMETERS

SILT OR CLAY
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. CLAY; trace fine, medium, and coarse sand

and fine gravel.

lo] Lassosos 630 13 89 Y

Project OLIN MORGANTOWN  |Location West Virginia

QRSDZQZI Area : Notes
Datc __April 1996 - GRADATION CURVES \
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] GRAVEL SAND
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Spécimen Identifiation:: 3 5 Ch t :
| J LA410204

AR302822

Projet  OLIN MORGANTOWN

Location Weast Virginis

Notes Black charcoal pieces.

GRADATION CURVES
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- U

SAND

fine |coarse| medium |

- SILT OR CLAY

fine

S

PR

Fine to Coarse SAND;

little silt and fine

gravel.

Pan has noticible black blotches stuek to it.

Heavy sheen and odor.

B LA420408
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149 | 679 172

Project OLIN MORGANTOWN

Location West Virginia

Area

Notes

Date .

April 1996

GRADATION CURVES




i HYDROMETER

PR

pherreva—

is| LA430608 SI.T/CLAY; trace fine, medium, and

U.5. STANDARD SIEVE OPEMING IN INCHES U.S. STANDARD SIEVE NLMBERS
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
CORBBLES : : SILTOR CLAY
coarsc | fine |coarsc| medium |  fine

- coarse sand and fine gravel.

4R302924

Project OLIN MORGANTOWN

Location West Virginia

Area

Notes

GRADATION CURVES
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GRAVEL © SAND
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R h e

CLAY; trace medium, and coarse sand. 30.7

’ - Project OLIN MORGANTOWN : " |Location  West Virginia

ﬂ R 3 D 2—9“2-5_ Area Notes Highly plastic.
Date _ Aprit 1956 . GRADATION CURVES




U.$. STANDARD SIEVE OPERING IN IHCHES] U.5. STANDARD SIEVE NUMBERS i RYDROMETER

34 _3/8
/ 1/2

1
100 T T !

—— LA

6 810 141620 30 48 50 70100140200
!

TTTT | HF

6 4 3 213
T

R I

|

B

FINER BY WELIGHT

W
(=]

: 18
30 J ' :

0

0

; 3 : : T T.00 T
GRAIN SIZE IN MILLIMETERS

Coarse to Fine Sandy Fine GRAVEL; 24.8
littie siit. :
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‘ Project OLIN MORGANTOWN Location  West Virginia

* AR302326}A= __|Notes
Date April 1996 _ GRADATION CURVES
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GRAVEL SAND :
COBBLES n - SILT OR CLAY
coarse. | fine |coarse] medium |  fine

$E55%

e LA460910 CLAY; trace fine, medium, and coarse sand. 26.3
" |Moderately plastic.

lo] T oas | | | 00 [ 103 89.7

v Project OLIN MORGANTOWN Location West Virginia

AR302927  [am Notes
Date  April 1996 ‘ GRADATION CURVES
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Specimen Identification _ . 1 i
LA470002 CLAY; trace fine, medium, and coarse - 27.9
sand and fine gravel. Moderately plastic.
With organics.
03 103 839

Location  West Virginia

Notes Smait amount of organics.
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Project  OLIN MORGANTOWN Location  West Virginia
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trace fine and coarse sand and coarse
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Location  West Virginia
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) Date  April 1996




r U.S. STANDARD SIEVE

OPEMING IX thNES1 tH.5. STANDARD SIEVE NUMBERS [ RYDROMETER
36 38 :
- 6 43 2151 12 6 810141620 30 40 SO 70100140200
T I,:llHIT,"ﬁ:‘ T L]
.‘ %0 - :
80 -
£ 70 5
[~ 3
= F
" .
4
& 60 i .
-3 4
& j :
z :
b 5o ;
b= :
z : i
i d :
£ E
E
30 :
) I
i
: 0 Y T ‘ T. s o001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
BBLES - - SILT OR CLAY
co coarse | fine |coarse| medium |  fne

i

e

SKLT; tré

e eRaatas .-
ce fine, medium,
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S ot
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| and silt; trace coarse gravel.

Project  OLIN MORGANTOWN Location  West Virginia
AR302332 |[Ar Notes
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 Specimen Idéntifitation, o o &
| LAS510204 Fine to Coarse SAND: little fine gravei
and silt; trace coarse gravel.
‘ | Project OLIN MORGANTOWN Location  West Virginia -
N oA ' Area Notes Black tar like substance.
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GHAIN SIZE IN MILLIMETERS
GRAVEL SAND -
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l. LAS20708 Silty CLAY; trace fine, medium, and coarse | 28.1
) sand and fine gravel. Moderately to
highly plastic.
. LAS2¢708 630 02 33 96.5
v Project OLIN MORGANTOWN ., Location  West Virginia
anDIannat  |Area - , Notes
AR302935

Date  April 1996 e GRADATION CURVES
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Clayey SILT; - trace fine, medium, and coarse

28.5

sand and fine gravel. Low plasticity.
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. Project QLIN MORGANTOWN Location West Virginia
AR3 02 938 Arca Notes  Black tar like substance.
Date  April 1996 GRADATION CURVES
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v.

GRAVEL SAND

fine |coarsc| medium | fine

SILT OR CLAY

01

CLAY; trace fine, medium,

and coarse sand.

‘Moderately plastic.

Lémus 478 0.0 18 93.5
Project  OLIN MORGANTOWN Location West Virginia
3 ' Notes
ARBO Area . |
2339 | Date April 1996 GRADATION CURVES
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GRAIN SIZE IN MILLIMETERS
COEEBLES GRA - SILT OR CLAY
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Specimen identification: | 5 : _
LAS20002 Coarse to Fine Sandy Coarse to 21.1

Fine GRAVEL; little silt/clay. Low plasticity.

W) LASOD2 3750 n 2.693 439 361 « 159

@

Project OLIN MORGANTOWN Location  West Virginia
AR302384LQ Arca | Notes
Date  April 1996 GRADATION CURVES
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|and fine gravei.

‘ Project OLIN MORGANTOWN ' Location West Virginia

Area Notes
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®| LAGEQS06 SWT/CLAY; some fine gravel; littie coarse | 25.4
sand; trace medium and fine sand.
Low piasticity.
LAGI)SHE T 63 300 | V 342 194 46.4
. "~ |Projex  OLIN MORGANTOWN Location  West Virginia
Ares Notes
AR3028L2
Date  April 1996 GRADATION CURVES
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Project OLIN MORGANTOWN Location  West Virginia

AR 30 294 3 {Area : Notes  Black charcoal pieces.
Date  Aprii1996 - - GRADATION CURVES
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CLAY; trace fine, medium, and coarse sand-
and fine gravel. Moderately piastic.
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Area Notes
AR3029LL | — ol 195 - —_ GRADATION CURVES
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i 3

DS1-02

~ISHT; little fine sand; trace medium and

49.7

coarse sand and fine gravel. With organics.

| Spécimen Identificatia

DS1-02

1R302947

Project. OLIN MORGANTOWN

Location  West Virginia

Area .

Notes

Date April 1996

GRADATION CURVES
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¢ Project  OLIN MORGANTOWN Location  West Virginia
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Project OLIN MORGANTOWN Location West Virginia

P Area ' Notes
ARI0ZILY - | GRADATION CURVES _|
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Notes
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 and silt; trace coarse gravel,
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Specimen Identification™s: CiasS T i EWE
- | Ds2.04° Fine to Coarse SAND; some siit and fine |26.9
gravei; trace coarse gravel.
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‘ Project OLIN MORGANTOWN {Location  West Virginia

QR Area Notes
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3/

/8

U.S. STANDARD SIEVE OPENING "IN INCHES[ U.S. STANDARD SIEVE WUMBERS { MYDRCOMETER - _1

100 6 43 2151 1/27 3 & 6810 141620 30 40 50 70100140200
I i I F PRI F T THT I 1T Oy
@ - i
80 5 : :
; ) E
[ g i !
70 %‘ :
[+ : H :
In) H H .
w i . :
3 \
@ 0 : : -
= i p
L 5g - L
= E i
=z 2 H
i ; i
Q : :
&
& 40 : .
30 ;
20 \.‘TP
' E
10 -
0 b b] [ 0.07 [ [+ ) I
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
n SILT QR CLAY
coarse | fine |coarse| medium | fine

2X3

-:-cg:ng'.\v'ﬁs

i

Coarse to Fine SA

ND; some fine gravel; | 28

little silt.

3.01

0.437

288 528 184

AR30295

Project OLIN MORGANTOWN

Location  West Virginia

Area

Notes .
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_ {Project OLIN MORGANTOWN Location West Virginia
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NET Jcb Number: 96.01147 ._ o ) .

National Envirconmental Testing, Inc.
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: 12 Oak Park
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Report To:

¥s. Pat Bypnes

AB8 Envirommentat, Inc.
Corporate Place 128
107 Auduban Road
wWakafield, MA 01880 |
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Report Date: 0470471996 Collacted By:

Project: Glin MTWN Pre-sdesign Soil Sampling Shipped Via;

Job Description: TOC in Soil Afrpill Mo:

This report hes bwen approved and cartified for relsase by the following staft.

Project Manager at &17-275-3535 with any quastions or conmanty.

Antonia Bennay -
.MET Project Marager

dddsaar e AR S e e -
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NET Atlantic, incerporated
Cambrigge Division
12 Ozk Park

Badford, MA 01730
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NET Job Numbar: 96.01147

Client p.0. No:

KET Client No:

WRI754-HO

10800

Pleaso feel fres to call the NET

Analytical date for the follswing samples are included in this data report.

SAMPLE NET DATE TIME
0 ' I TAXKEN TAKEN
- LA-6R-03-04 144965
LA-53-08-10 1640966
LA-27-00-02 ULPET
LA-40-00-03 X 144988
LA-96-00-02 144969
" LA=25-00-02 144970
LA-42-00-04 154871
LA-31-04-060 %o
LA-22-06-04 144973
LA=17-00-02D 164974
LA-07-00-02 144975
LA-23-02-04 - 144974
LA-64+08~12 1¥ Ve .
SA-35-03-04 144978
" BA-16-00~04 144979
. SA-17+00-04 144580
$A+11-00-04 144981
$A-34-00-04 144982
B31-12 144583
Bs3-01 144986
LA=0R-04-08 144985
LA-62-00-02 144986
LA=48-02-03 144987
LA-51-02-04

DATE
REC’D

0373071996
03/3071996
D3/30/1906
03/30/1996
03/30/19%6
03/30/1596
03/30/ 1996
C3/30/19%6
83/30/1596
0373071954
03/30/19%6
03/30/1996
0373071996
03/30/1596
0373071994
0373071994
03/30/159&
03/20/159%
03/30/1996
03/30/1996
0373071995
03/30/1996
03/30/19%6
03/30/1996

AR302987

MATRIX

--------- LA AL E LR L TN Y P

S0IL
solL
S0IL
SOIL
SOIL
$OIL
SClL
SOIL
sotL
SCIL
SOIL
solt
oL
S0IL
SOIL
S0IL
SOIL
SOIL
SO1L
SeIL
solL
SoIL
§01L
$oIL
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! Repart To: . . Reparied By: |
, : |
¥s. Pat Syrres Natioral Envirenmantal Testing |
AEE Invirormental, Inc. NET Atlantic, Incarporated !
Corparate Place 128 . Canbridga Divisien ]
107 Audubon Road : : 12 Osk Park ]
_ Waketield, MA 01828 Sedfard, KA 01730 ]
f f
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Report Dater O4/UL4996 Coliscted By: ARB NET Job Number: $5.01147
Project: Olin TR Pre-design 5ail Sampling Shipped Viat Fedex Cliemt P.O, Mo: WRETRSL-MD
Job Description: TOC in Sefl Afrbill Nes

KET Client No: 10300

This report has besn spproved snd cartified for rolma hv the following auﬁ. Pleasa fesl free to call the NET
Project Nanager at 617-275-3533 uith any questions oc commants.

Antonis Renney
HT Project Maragec

Analytical data for the foueuina suplet ary included in th'll data report.

SAMPLE NET DATE . TIME DATE :

H+ 10 TAKEN TAKEM AEC'D MATRIX
LA-62-02-04 hige9 O5/30/1998  SQIL
LA-30-00-02 144990 0373071996 SOIL
LA-45-00-02 154991 03307199 301k
LA-42-04-08 144992 03/30/1996  SOIL
psz-08 144553 0373071996  SOIL
LA-38-03-0& 146904 . 0373071596 SOIL
D§1-17-02- 04 _ 144998 03/307199%6  SOIL
LA-38-05-04 164996 , " 037301996 s0IL
LA-£3-06-08 164997 03/30/1596  SQIL

T OA-R-00-06 144506 U/30/1996  $OIL
LA=54-03-04 164999 8373071996  SOIL
1A-53-04-08 . 145000 03/3071996  SQIL
D51~146-00-0.5 145001 03/30/1996  $9IL
DS1-15-01~-02 L5002 : 0373071504  SOIL
Ds1-18-02-04 145003 . 0373071996 SOIL
08104 145004 b3/30/1996  301%
n§1-09 145005 03/30/1996  SOIL
LA-13-02+04 145006 _ 03/30/19%6  sOIL
Ds$e-05 145007 03/307199¢ sOIL
D52-03 B 145608 0373071996  sOIL .
o§2-ar 145009 0373071994 . SOIL
Ds2-02 145010 03/3071996  SOIL
) SR , 145011 0373071996  solL
L4-50-00-04 ws0t2 03/30/1996  SOIL

© 1R302988




NET Cambridge Divisidn
ANALYTICAL REPORT
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| Report To: Reparied 5y:
M3, Pat Byrnas

7 _ Hational Emvirormental Testing |
ABB Envirormmntal, Inc,

NET. Atlantiz, Incorporated

Corporate Plscs 128 " Cambridge Divisicn
107 Audubon Rosd 12 ak Park
| wakefigld, MA 01380 . Bedford, MA 01730
|
! D it L L e LR L L et ea bR b Lt T P r e A ——— [ -
Raport Dates: 04/04/1996 . Callected By:r ANE ' KET Job Number: 946.01147
Project: OLin NTWM Pra-design Safl Sampling  Shipped Viar Fedex Client .0, ot WRHTS4-HOD
Job Descriptionr 108 in Soil Abrbilt Wes  NET Gliemt Nor 10800

-

This regort Nas baen approved and cartified for releade by the following staff. Plesse faei free to call the NET
Project Manager st &17-275-3535 with any quastions or comments.

Mo b . Al Q. Hubet

"Antonia Eenney ! rt prapar
NET Project Manager NET Reports &

Anatyticsl deta for the folloking sasples are included in this data report.

-SAMPLE . L - e = - NET DATE Tiue DATE
m ' 4] TAKEN TAKEN RECD HATRIX '
. D§1-11 145013 03/30/199¢  SOIL
psi-10 145014 0373071996  sOIL
583-05 145015 ‘ 03/30/1996  SOIL
pS1-17-01+02 T 145018 03/30/19%6  SOIL
051-15-01-02D 143017 03/30/19%6  SOIL
bst-13-01-02 . 145018 - C3/30/1596  SOIL
- p§1+15+02-04 148019 ‘ 0373071996  SOIL
0§2-10 145020 033049996 SOIL
D§71-15-00-0.5 165021 _ 0373671996  SOIL
. DS1-14-01-02 ) N 145022 0373071956  SOIL
D53-04 145023 0373071996 SOI,
ps3-06 145024 03/30/1996  SOIL
pst-08 o 145025 - - 03/30/1996  SOIL
Ds1-07 145024 ) . 01/33/199% oIL
081-16+07-02 . 145027 Q373071996  S0IL
Ds2-070 , 145028 A 0373074996 SOIL
081~13-20-0.5 145029 S . 03/30/1996  SOIL .
Ds2=06 ) | N 145036 200 T 0373071996  SOIL
451-18-01-02 _ 145039 03/30/1996  SOIL
- DS3-03 o 1e5082 03/30/1996 sl
. , u52-9 , 145033 03/30/1996  SOIL
ps3-02 145034 B 03/30/1996  SOIL
. . Ds$1-03 ' 145035 , 0373071996  SOIL )

DS1-08 , 145036 7 03301996 sOIL

AR302989




Report Dater O4/0471994

NE'I‘ Cambridge Division |
ANALYTICAL REPORT

Repore To: AN Envirorwmental, Ime.

Prolact: Olin NTWM Pre-design gsil Swoling

Sample ID

Total Qrganic Carbor in Sail

LA-68-05-04
LA-53-08-10
LA=27-00-03
LA=40-00-03
LA-9&-00-02
LA=25-00-02
LA-42-00-04

1A-31-04-060

LA=22-00-04
LA-17-00-02D
LA-07-00-02
LA-Z3-02-04
LA=&de08-12
SA-36-03-04
SA-16-00-04
$SA=17-0004
$A=11-00-34
§A=3¢-00-04
081-12
053-01
LA=08-04-08
LA-62-00-02
LA~48-02-03
LA-51-02-04
LA=£3-02-0&
A-30-0g-02
LA+49-00-0Z
LA~42-04-08
ps2-08
LA-38-03-04
DE1=17-020k
LA-38-05-06
LA=43-06-08
LA-02-00-04
LA-54-03-04
LA=53-04-08

DS1-14+00+0.5

D$1-1%-07-02

-

415.1

164963
144966
164967
164568
144969
144970
144974
144972
144973
144974
144975
164976
144977
164978
154579
144980
144981
144982
164943
144984
144983
144%¢4
144087
144988
164908
1464990
1464991
144992
144993
134904
14499%
14490
164997
144959
164999
143000

145001

145002

1200
49000

21000
10000
24000
40000
£100

12000
14006
12000
13000
1600

11000
13006
5000¢

26000
12000
5300

35000
Ir00e

45000
18000
10000
4500
4700
9200

42000
19400

16000
&700

Ny

mo/Ke

ne/Ky
my/xy
ma/Ke

. mg/Xg

my/Ke

Rub

-----

ok ol ekt mB ah el el ok v ol ol e ml el ef B ol e ek el ah o el ol ol o B Al ok el el ml v et ol b b

HET Job Nao: 96.01147

Anslysis
Date

8470171998
0470171996
84/0171995
04/01/19%96
04/01/195¢
04/02/19%4

| D&/C2/19964

04/02/1996
04/02/199%
04/02/1996
04/02/1996
0402/ 1996
04/02/1996
0410271996
04/02/109%%
04/02/1996
04/02/1996
84/02/1956
04/02/1996
04/02/1996
04/02/1996
04/02/1996
04/02/1996
04/62/1996
04/02/1996
0476271996
04702/1996
04702/1996
04,/02/19%
0470271996
04/02/1996
04/02/1996
04/02/1996
04/02/1996
04/03/1996
04 /08/1996
04/05/1956
04/03/1996

-

o m—

Cate ea'd: 0373071956

AR302990



NET Cambrldge Drvisnon

ANALYTICAL REPORT
Repart Datw: 04/0471996
Repert To: ARS Envirormental, Inc, HET Job Np: 96.01147
Project: OLin MTWN Pre-design $ail Sampling Date Rectd: 0373071995
. . ) Rury Aralycis
Sanmple 1D NET 1D Result Units Bateh  Date - Analyst
Total Organic Carbon in sail 415.1
0§1-18-02-04 143003 1500 mg/KQ 1 0470371956 nav
081-04 143004 25000 - "/Ke 1 04£/03/1996 nay
© DEY1=0R 145005 28000 m/Kg 1 0470871996 nav
LA-13-02-04 145086 55000 . ng/ig 1 046/03/19%¢ nay
D§2-05 145007 3200 mg/Kg 1 0470371996 nsy
p§e-03 - 145008 S400 /g 1 0470371994 nev
0s2-07 o 145000 2908 T 1 B4/03/1994 nsy
- Use-62 - 145010 5000 ma/Xg 1 04/0%/1994 nav
DS1«01 1465011 13000 »g/kp 1 04/03/1996 nav
LA-50-00-04 143012 52000 ra/Kg 1 04/03/1994 nev
D51-11 . 145013 15000 m/Kg 1 0470371994 nav
Ds1-1¢0 145014 31000 my/Kg 1 04/03/1908 nsv
PE3-0% 145015 8300 ng/ky 1 04/03719%6 nsv
D81+17-01-02 153014 2600 mgs/ Ky 1 J4/03/71994 nsy
DS1-15-01-020 o 143017 4300 ma/Ka ] 04704/ 1996 nav
D§1-13-01-02 145018 5000 ng/Xg 1 06/0471996 nev
D81=15-02-04 145019 2600 ng/kg 1 Q47041996 nay
0sz2-10 : 145020 3900 ng/ka 1 04/0h/1554 nav
D§1-16-00-0,5 143021 2900 ng/Kkg 1 04/04/1796 rav
DS1-14-01+02 C 148022 4700 ma/Kg 1 04/04/1996 nsy

4R302991
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APPENDIX D. [EA/ABB STATISTICAL COMPARISON

X Variabie! 0.861515

SUMMARY QUTPUT: . 1
| I - i | i
[Regression Statistics : 1 N ]
Multiple Ri  0.80777} ; I I ;
R Square | 0.824047! o ] ] |
Adjusted | 0.790714 = — 3 1
Standard | 1850.7591 . I :
Observati | 31 : |
| ! ~
ANOVA N |
| df SS MS F ____ignificance F ~
Regressio | 1| 4.81E+08i 4.81E+08] 140.4999| 1.22E.12|
Residual | 30| 1.03E+08| 3425309}
Total ! 31[ 5.84E+081 !
’ | | ! | | !
Coefficient \andard Erm t Stat  * P-value | ower 95%| pper 95%lower 95.0
Intercept | 0| #N/A #NFA 0 EN/A #N/A . #N/A #N/A ‘
0.07587: 12.70868] 1.32E-13| 0.806976! 1.118054| 0.808976

{RESIDUAL QUTPUT

|
bservatio | redicted | Residuals |
1| 949.9768| -438.977.
2| 9.63438| 37.08562!
3 0} 0l
4| 26.15321! 75.94679!
5] 21.14372] 48.35628!
6| 90.95932] -85.0593] |
7 0 i)
8| 18.653391 5524661
.9 0 ]
10 0 0]
. 11| 275.9548| 55.44519|
12| 112.2088| -38.3088|
13| 626.8078| 719.0022|
14 0 Q Q
15 0 0
16| 144.3234| 499.2766
17| 0 0
18 0 Q ] ]
19 0 0
20 a o
21| 26.82627| -5,12627| N
22 0 0
23 0 V]
24 0 0
25| 22.98021| 93.018791
26 ' Q 0l

‘Page 1
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APPENDIX E
ANALYTICAL METHODS

Method 3550A: Ultrasonic Extraction

= Method 4035: Soil Screeening for PAH by Immunoassay

~ Method 6010: Metals by Inductively Coupled Plasma

. Method 7060: Arsenic by Atomic Absorption

Modified Method 3550A/8100: Extractable Organics by GC/FID (ABB-ES modification)

Method 8270A: Semivolatile Organic Compounds by GC/MS

T aR302997




03-30°56 09:18  Zoi® 677 8702 © IEa ADMIN . T . , : @011

: S 949,@ _'.
- 2o
IEA Corporaton SOP for SW-34% Method 3550 (BNA in Soils) Doc? SPSO1301 4
. Datas 06/08/94

Pagelof?

1.0 APPROVALS

The signatures of the foﬂowmg individuais mdica:e that this SOP i3 complete and meets
the requirements specified in corporate document # QASO0200.NET. In additios, it
signifies that the content meets the specxﬁcanona of the mferenced "Test Cade".

2.0

2.1  The objective of this document is to outline the extraction methods necessary to prepare
BNA soil samples for GC/MS analysis. The extraction method followed is 3550.

2.2 The following test codes ars used to define analyses conducted in accordance with ail c’
the ccndmans set forth by this SOP' ,

' SVE 02 . SVE M

P

2.3 The document control number for this SOP shail be SPS01301.NC

o

3.0 Wﬂn .
3.1 Aknownammn:'ofsa.mplexsexmcwdumgsonieamn. The extract is concentrated

using a steambath and nitrogen evaporation to 2 known final volume and dchvered to the
GC/MS depanment for analysis.

LY

4.0 mm

41 Tmerferences are kept to 2 minimum by baking the glasswase to be used at 900F and
preringing the glasswars with methyiene chloride. -

| | | | o . |

AR302998




U4.30-98

IEA Corporation SOP for SW-846 Method 3550 (BNA in Sails) Doct SPSO130LNCR

ugla TELY o717 »7u

5.2

6.0
6.1.
6.2
63

6.4

7.0
7.1
7.2

73

7.4

7.5

7.6

1.7

_MSDS sheets are ava.ﬂable in the laboratory for unmedme reference in case of an
| emergency.

250mi beaker
100m! irﬁduated cylinder
7Smm fun.ncll ) |

Date: G6/08/94
PageZ of 7

s g SO0

‘f |f ¢ 0
Be sure to always wear chemical re.nsmnt gloves and eye pmtecﬁ‘aﬁ V In
addition, each analyst has been issued a personal lab coar and it should be
times while in the laboramry area. . .

Vapor monitors are used quarrerly o determine exposure of empioyees to solvents.

g OA | v VAT

Sample Containers - see apprnpna.te analyucal SOP

Sample Collection - see appropriate analytical SOP.
Sample Preservation - see appropriate analytical SOP.

Sample Holding time is 14 days from sampling.

500ml X-D flask

10ml concentrator wbe
Three ball snyder column

Aluminum drying pan

AR302999
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T . Daty: 96/08/9%
Papdof?

7.3  Whatman 4] filtar paper

7.9  Keck clamps . | MV(O/V}“

' Pﬁoﬂq[ ‘.4" S |
7.10 Silicon Casbide boiling chips . 57‘2“‘?!'53}.,2? (Op
) L
711 Meal Spamia | ety

7.12 Top lcadingg"béjm:-:g, accurate ts +/_-.0.0lg
713 S 3/4" Pasmer pipets |

7.14 Drying Oven

7.15 Nitrogen Evaporator

7.16 Telomar Sonic Disrupter

7.17 500ul gastight syrings

7.18 2.0 mL amBer vial

8.0

8.1  Methylene Chioride - Baxter High Punty Solvent
82 Powdsred Sodium Sulfate

83  Acstons - Saxter High Pority Sclvem

3.4 BNA Surrogate Solution prepared by GC/MS staff
85 ENA QC Check Solution prepared by GC/MS staff

| 8.6 BNA Marrix Spiking Solution prepared by GC/MS staff

8.7  Susrrogate Standard Preparation -

AR303000
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[EA Corporation SOP for SW-846 Method 3550 (BNA ia Soils) Doc# SPSO1301.NC @o{"{‘;’ﬂ'
— /4
Date: 06/08/94
Paged of 7
8.7.1 Using a 500 uLf_ga_s.tigh't syringe, combine 500 ul. of
MeC12 and 500 uL of BNA surrogate solufion a 2.0 mb amber vial.
o0 CALBRATON . _feopgf;-f;,;,-\ |
: ot e i
9.1  Top loader balance is calibrated daily to +/- 0.01g. - %f;‘}. L \g :
| . A | @5@\
10.0 QUALITY CONTROL _ S |
10.1 Al equiprneni to be used is rinsed with methylene chloride.
10.2 Batch QC ‘
10.2.1 A method blank will be exacted daily with each group of up to 20
samples. ' :
10.2.2 A blank spiks, matrix spike, and martrix spike duplicate will be extracted
_ daily with each group of up 10 20 samples. The MS/MSD samples are
chosen from the samples extracted that day.
11.0
11,1  Prerinse ail glassware and sonicator tips with methylene chloride.
- 11.2  Dry weight determination
11.2.1 Weigh an aluminum pan and record the weight in the dry weight
notebook. oo
11.2.2 Weigh approximately 3g of the soil sample into the aluminum pan and
- recoed the weight in the dry weight actebook.
11.2.3 Place pan with sample into a drying oven set at 100C for at least 2 hours.
1124 _Reweigh pan with sample and record in the dry weight notebook.
1.3 Safnplc Extractdon

L 1R30300
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UNCONTR i_ O Pt:cﬂsm
. - .PROPRiETAR
11.3.1 Placs a labeled 250m] beaker onto the balance, m}:h%mzmghmn -

approximately 30g of the sampls into the beaker and record the weight on,
the extraction shw.. ‘

1132 Mix in 60g of powderad sod'mm sulfate with the sample and stir 10
homogenize For r.he blank weigh out 60g of sodium sulfate only.

11.3.3 AddOSmlofBNAsxmogatatoaﬁsamples Add 1.0mi of QC Spiks to
blank spike. Add 0.5ml of matrix spike solution to matrix spike and
matrix spike duplicate samples.

. 11.3.4 Add 100mi of 50/50 methylens chloride/acetons to the sample and
: somcateforQOsecondswi&somcaxoronpulsemodewnhoutputMg
at 10 (manmum)andadmycyclssetatﬂ)%

11.3.5 mmmhmmmgﬁmmmﬁgmmm
into the K-D setup. . _ .
11.3.6 '_ Rapeat steps 11 e 4thmugh 11.3. 5 twice more .

11.3.7 Rinse funnel down wi_th 5mi of methylene chk:udc.
1.4 Sampie Conmtrauon | | .

11.4.1 R:move funnel and placs snyder cclumn on K-D set;up containing 2

carbide boiling ch:ps.
11.4.2 . Place K-D setup on stambath unti]. apprmcmnely 3ml remain in the

concentrator mbe. Rzmmatthhpomtandletcoolfmlommm

11.4.3 Disassemble K-D setup and place concentrator tube on N-Evap until finai
. volume is at ImL

11.4.4 Tm&remaMazmmﬁﬂmmmw,mb
rumber, exteaction dats, and final volume. Deliver this with completed
extraction sheet to GC/MS department for screening and analym

¥ . o i .
. » .- N -
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[EA Corporation . sOP for SW-346 Methiod 3550 (BNA in Soils) Doe# SPSO1301.NC ¥
Dater 26/08/94
Page 6 of 7

12.0

12.1

13.0

13,1

13.2

14.0
18.0

16.0
16.1

16.2
16.3

17.0

R YA

g 21 g ] IIQHS | 4 é‘fa.:"'-‘ 3
Dry Weight Calculations - C | J’Ooé{',"/’f (O’D },
, — Moy £

* %mmsmre -(dned sampie wexght pan wmght)! wet sample weight x 100
* Samaple d_ry welght = wet sample welght; x % solid of sampie

A E OF DATA

‘Method blanks must not contain target analytes exceeding MDL for that specific anaiyts.

Surrogates and spikes must meet criteria set forth by avalytical SOP's in GC/MS dept.

N/A

. ! ' X .
N/A
MMES

USEPA SW-846, 3rd Edifion, Method 3550,

USEPA 40 cmpm 136: ¢ ' i i : ]
MM& Octoher 1984 Method 625

USEPA SW-846 3rd. Edition, Method 8270.

Section 2.3 amended: Document control number changed to SPS0130L.NC to reflect

' SOP revision. Section 5.3 amended: Monitoring changed from monthly to quasterly.

Section 7.17 amdended: 1000 uL. gastight syringe changed to 500 ul.. Addendum:

‘Section 7.18: 2.0 mL amber vial. Section 8.1 amended: Me!hylenechlondcgnﬂe

AR303003
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changed from Fisher Optima Grade to Baxter High Purity SolventA by uked

Acetone grade changed from Fisher Optima Grade to Baxter I-Iigh 1§0lvent.

Addendum: Section 8.7 added 10 include surrogate standard preparation. Addendum:

v Section 8.7.1 added to detail surrogate standard preparation. Addendum to Section

10.2.2: Explains how MS/MSD samples are chosen. Amendment to 11.3.6: Repeared
steps changed from 11.3.3 through 11.3.4 to 11.3.4 through 11.3.5. Amendment to
11.4.2: 1 mLchmgedtoB mi., Amendment to Section 11.4.4: 2 mL vial changed o
2 mL amber vial. Addendum to Section 11.4.4: Delivery of extraction sheet to GC/MS
department added. Section 11.4.5, detailing delivery of extracts 1o GC/MS department
omitted. Section 12.1 amended: Parentheses added around. dried saraple wmght pan
weight 10 clarify equation. Addendum to Section 13. 2 Spec:.ﬁcs SOP's in GC\MS
departmeat.




METEOD 4015 &/

. : SQIL _SCRIETNING TOR POLVNUCLIAR AIoMim—s wUmsdCATSOvVS 3V
: IFM'\}Q 5 S E 2

1.0 SCCPE AND APPLICATION

-

- 1.1 Method 4035 is a procedurs formscreenzr_g soils te detarmize
whean —clyﬁuclear arsmatic hydrecarbens (SANS) are present as
concentratisns above 10 or 100 mg/Xg. Method 4035 provides an
astinasza for the ccncan::a.c' on cf PAHs by comparison a.ga.....su. up tg
two differvent standards., Methed 4033 usas a polycional antibady
speciilc for 2AH. The an:z-odles are manulactured by the Millipere
Cornoration ana marketad in the EnvircGard™ PAH in Scil Tese Xic.
Rits and antibodies f£from other manufacturers with the sgame
selectivity may e suitable for this 2ppli cation, heowever analysts
must demonstrate adeguate perfgormance using other materials prior
2o analyzing samples. '

1.2 Analytical measurements are baaad on competitive binding
betweern PAH extracted from samples with a PAH-enzyme conjugats in
ant;zcéy ceoatad tubes.

1.3 A cclor reagent is added to each of tha tukas which reacts
wirh tha hound PAd-enzyma conjugata to generata a bklua caolsr
' Addicion of hydrschloric acid produces a £inal yelleow cclcr thah
. ig moenitcred at 450 nm. : . _

1.4 Because thers ara tha szme nunber of antihedy binding sivaes
in each tube, and tha same amcount ¢£ PAd-enzyme conjugate is addad
to each tubke, the amount cf celer cbse*ved in individual tubes is
invergely related to the amcunt of PAX iz the sample. The necative
contxrel should have the most h;gn-f colerad tube- the sample ¢r
cal*sratc: with the highest PAX concentration shnould. ke tha least
colorad uube.

- 1.8 Analys:s using this kit should be axperisnced i
bicchem*ca_ and immunclogical . téchnigques ingluding the use of
automa:*c pipetres, :

: oL 1.6 ‘Proper Storage (4°C to 8°C) of the antibodies and enzvme
: reagenty is critical to successful application of immunoassay.
Xits must not-be frogzan cr subjectsd to prolongad expesure to
tamperaturas greace— than 317°C., Incuba=ions and measurements muss

be mads at tha tempararu*e specified in the kit. (18°C - 27°C).

1.7 Scme samnles sHou’d also ba analyzed using Mstihed 8270 in
ordeyr to confirm the measurement of PAE .concentraticn in
environmental samples. .

EGO18 | B 4035-L . Hay 1354
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enzyme ceniugdte te each tube and incubate.

-

2.0 SUMMARY OF METEOD

2.1 A B g soil sample is5 extracted by shaking the soil for ¢
minuzes wich 3 mL of methazel in zhae gc:.yechyle. e jar wie]

- -

stainless stesl ball bearings supplied with the PAX ki:c.

2.2 The extract is filtered and retai:-.ed £or analysis. Extrac
may pe stored as 2°C - 7°C in the dark a% this staga. Extraces ax
diluted 1:100Q in the extraction sclvent pricr te analysis usin
ch.lr..t:-cn v..als supplied witch the k:.l:.

2.3 ©Transfer a.liquo'cs of tha negative contzsl, calibrators
diluted sa.mpla extracts to the antibedy tubes. Transfer the BPAY

, 1
2.4 Fellowing incubaticn, the antibody tubes are washed td

ramova urbound EPAH and PAH-enzyme ccn,'t.ga.:e. Tha enzyme substrate
is added to cause the color reaction.

2.5 Aftsr reaction of the enzyme reagent, add the stop solution
(1IN hydzochloric acid) to £ix the amouns 0% color development,

2.8 The ceucentration of PAX i3 measurxsd using 2 plhotomecer
referenced against one o©f tha calibrator tubas. The result:.ng
color is iaversely related to the PAH concentration in the soil
The ahs::-'::mc:s difference between tha calibracors and the neg
centrsl :r.s evaluaced as part of msthod qua.l;:y contrel

3.0 DTVRF‘L%S R

3.1 The EnviroGazd PAY in Seoil Tesc Xie will pot dissinguish
hetwaernn PAX and chami a.ll.y similar compounds whizh m_g':.s: ta found
as sclil contamizants. The data for the lower limit of cecsc::.'-n o
these compaunrds axa provided in Table 1.

3.2 Usa 2 new tip each tima you use l:.ha m ropipetta to aveid
c::css-ccntam.na.r.ion. , .

. 4.0 APPARATUS AND MATERIALS

4.1 Balancs - Capable of accurately weighing 5.0 & 0.1 g.
Acculak pocke: pro modal 20 or equivalensz.

4.2 Stepwacch or timex.

4.3 Micropipetts - Fositive displacement with dz.sucsabla tips,

- Gilson Microman model M-25 or equivalent.

4.4 Wash bothle -
4.5 Photometer - Capahla of raadmg ¢ptical dars :y ac 439 .

s AR303006 e ess
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4.5.1 Millipore Differsptial Phocometsr, or equivaleat for
screenim .

4.3.2 Millizore EnvireQuant Photometer, or eguivalenc for
dual wavelengch Teasuramencs.

. 4.8 Immunoassay test kit (InviroCard™ PAX in Soil Tesc Riw,
eguivalent). Supplies for calibration, methed Qb and sample
analysis are included in each kit: '
'4.6.1 20-place test tube rack
'4.8,2 22 Pigetre _ps for the Gilscn Microman M-25 pipetze
4.6.3 20 Antibody coated test tubes
4.6.4 18 Samp’e extrace dllutlon v*als-

2.7 Seil extractlon k*t Suupl*es faor the extrastion cf 14 geil
samples are incl ucaed in each klt

4.,7.1  Woodsn soatulas (18)

4:7.2 Plastic weigh boats {(18)

4.7.3 30 mL Extraccion jars with stainless stesli ball
‘bearings (14)

4.7.4 Filerarizn caps with pre-ﬁilter {14}
4.7.5 Miilex-uV1I@ filters {14) |

4.7.6 4 mn caane _xn:act colTection wials (14}
4.7.7 20 ML svyringe with coupler (1) )

4.8 Laborato:y wipes or equivalent ahscrben: material,

5.0 REAGENTS

2.1 All necessary reagents w;:h the exception of mesthancl ars
supplied in the Env;*caard gest kit. These rsagents must be stored

according to' the gpecification on the packaging and handled to
avolid cross-contamization. They must not e diluted or adulterated
using procedures not dsscribed in the product literatura or this
method. Do not use raagents with supp*zes from differant test
kits.

S.1.1  vial of Assay Diluent
5,1.2 Vial cf Negative Control
$5.1.3 Vlal ot 10 pnn PAY Calibrator

4035-3 . May 1954
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S5.1.4 vial of 100 pp= Pa® Calibrater .

5.1.5 vial of PAK-?_::zyme cocnjugacs
5.1.68 Vvial of Chromcgenic Substrace

'5,1.7  vial of top Selucion (IN hydrochleric acid)

§.0 sSaMALE COLLECTION, PRISIAVATION, AND HANDLING

§.1 Sae the intrcductery material ta thig chapter, Organic..
Analytas, Secticn 4.1, ° .

§.2 Soil samples may be ccnua.'zira.ced and should taere‘cre be
ccns:.éerad haza.rdcus and handled acccrdz.ngly :

7.0 P%CEDUE:

NQTE - This procadurs sunmarizes tha instrucscisns provided with
- . the EnvirzcGard PAH in Soil Test Kit. Uss of the instructiona
i providad with thae commarcial kit is generally preferred Lo the use
of this summary because additicral dakzilsg and cla.:z.fica.cicns may
be provided by the manmufacturer.

7.1 Samplae 'weighinq and excraction: | : .

7.1.1 Weigh 5.0 % 0.1 ¢ soil inco plastcic waighing bheat.
{ Quanzitasively trangfar the sample to an apprcopriately lahbsled
30 mL extraction jar. lipe jar l_d t.c remove 1ccse scil or
denris.

7.1.2 Attach a 50 mi Cambitip ne tha repsatex ;-pette and
add 5 mL of ext act:_on sclven" to each extraction ja....

7.1.2 Cap thas jar :...gl-.u.. . Swirl cr shake vigorously for at
least two minutas. Ensurs thac the hall bea.r nes thczaughly mix
the soil sampla. .

7.2 Sample preparation:

T

7.2.1 Remova and d:.sca::d tha extraction jar cap. Tightly
screw a fllrer cap on the jar and attach a Millex f:.lz:ex unit o
tha filter cap.

[ _ 7.2.2 Draw tha syringe plungar to the 20 ¢c mark. Twist tha
syringe assemtly onte the opan end of che filter unict,

7.2.3 Push firmly deown oz the plunger to inject alr into the
extraction jar. Ramevs the syringe from the extracticn jars ar
immediacely invert it on tep of a collecticn vial ard let &
te collect the extract. .

. 7 {6;-“3-4 ~ 'ﬂ8303‘008 May 1394




' 7.2.4 Dlug the filtraticn units wizh a £filtar Tlug and T
d_snosa cf in an annrsved mannar. R

7.3 Sample dilution:
7.3.1 Label the exzrast &ilucion vials agpropriacaly.
+7.3.2 Atbacn a clearn yellow pipette zip £2 the pesisiw

‘displacermant pipette and adjust tha dial L3 "100" ra cine:'ld
uL. : : : T

. 7.3.3 Removae L0 UL £rom :;e extracs vial and transier 23 tae
appropriate extrace d;lu:zon vi al Can t“a diluszicon vial and mix
:hcroughl? -

T R A R R e i At b S R

7.4l.:mmmnca33ay

NOTE - Allew all reagents and sample extracgts Lo vesach rsom
temperactuze before conduc:t lng the assay. This phase requiras
critical timing. - S : .

7.4.1 Lakel tubes for Negative Controi {(NC}; 10 pom
Calibrazeox (Cl}; 100 ppm Calibrator (C2) and all samples and
duplicaces. : ' - '

7.4.2 Placs the tubes in the test tuba razk So that thev ars
beld Eirmiy. , _

at-a and

7.4.3 Abtach a2 12.5 miL Comkitip to the Repeat Dig
v Diluant %o

adjust tha éial secszing to *2~. Add SC0 uL cf Assa.
each tube. -

7-4.4 APtach a cTean yellow tip t¢ the.pesitive displacement
che::e and adjust the dial sefiing to "1Q0"., Add 1J ul @f h
Negatzive Centrsl and sach Calibracoy soluzion to the agprepriaze
tuke, Change the pipaette tip for each soluticn added.

NOTZ - Replace the caps on the Calibratcr vials immediactaly after
use t©o minimize evapeoratien.

7.4.5 Attach a clean vellew ta the pcsitive displacement
pigetze, Add 10 pL of each diluted sampla extract to the
annrcpria:e tubes. Change the pipetts for each sampls added.

7.4.6 Attach a 5 mL Combitip tc tha Repeat pipette and set
the dial to "2*., and add 200 uL of PAH-enzyme conjugate to sach:
tute, : ' '

7.4.7 Shake tha tegt cuce rack for 10 saconds tc mix the
contants, Incubate for 15 minutes.

7.4.8 At the end of the 15 minute incubacicn, shake cut the
contents of -the tubes intc an appropriate waste contail ner.

49355 ' o May 1334
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7.4.9 pPlace the nozzles of tha wash sSottls just abeva o4
af a tukae. Forcefinlly overfill each tuke wizh wazex and i ,
L3 empcy intg waste cenctainer.

7.4.10 ZRepeat. Sec:t,.cn 7.4. g thres more c.""es for a total of
four washes.

7.4,1L Tap invarced tuhes Sn apsorzent saveral timas Te
remove as much water as possibla.

7.8 Color davelcpment

. 7.5.1 Attach a 12.5 m.!‘.. Cﬂmb:.::‘.p to tha Repeat pipstta and
a.déus:: tha dial getting to "2+, Add4 SO0 L:.L o‘ Sukstrats Lo aa.cl"1
tuks. ‘ _ :

7.5.2 Incubate the tubes for 5 minutes,

7.5.3 Attach a 12,5 mL Combitip to the Repeat pipetta and
adiust the dial setting to *2*, Add 200 uL of Stop Sclutieon to
each tube, : -

'7.6_ Maasursmant of daca

NOTZ - Altkeugh the Millipore product literatura describes an
] opticn for visual interpratation of data, Methed 4035 raguire
use o a diffserencial photomezer for RCRA applications.

'7.6.1 Soluticna mist be maa.sure" within 30 minutcessz of r.‘:ze
addivion of Step Sclu:z.on..# _ .

7.6.2 >Place a water hlar.k ceutaining 1.8 mL o watezr inte
the laft raference wall. Place the negative control cukme 1nTo
the right sample wall. Record the value.

7.6.3 Place, in sequences, the 10 ppm and 100 ppm Calihrator
tukes inte tha right sample well. Recerd thes values. :
NOTE - The Millipore E.'nv:.roQuan: chotometer measures tha on:ica"
_ density (OD) at 450 nm minus r:he OD at 600 nm. This technique
- - provides betier quantitation of the OD but is not reaui::ed for
) Methcd 4035 , .

‘7.7 De.:z; interpretacion 7
7.7.1 A smaller reading for a sample extract than a
‘ calibrarer tube indicates thatc tha sample extract {5 mors
concentrated than the Calibrator’ solution.

; . 7.7.2 A larger reading for a sample extract than a

calibrator tubs indicaces that the sample extract ig less
concentrated than tha Calibratcr sclutlon.

ﬁR 3030 [ Q Hay 1994
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7.7.3 If mexe informacicn is requirad for samples whicn Y ¥
cantaln greater than 100 ppm, sample extrac:ts should be diluczad

—

further and res-assayed. For example, a furcher 1:5 dilu=icn

Yoy

. Changes tha measurement range =0 S0 - Q0 oo,

8.0 QUALITY CONTRCL

. 8.1 IZf the Negativa Contral tube does not devalcp colcrf *he

N -

Assay 1s invalid and mugt ke repeated.

must be: Negative Consrcl > 10 ppm Calizracor > 100 cmm
Calibrateor. R o o . o=

8.2 Tha QD values for tha Negative Contxol and Calilbrator mues

8.3 ©[Co nct use test kics past their expiranion date,

8.4 Dc not uss tubes or reagents desicnasad for use with cthar
ragt kits. o - L S ,

8.5 Use "the tast kits within their specilied storage
tamperature and operacing temperaturs limits,

8.6 Mekhod. 4035 is intanded faor field or laborazsry use. Tae
appropriate level cf gualirzy asgsurance should ac¢ompany the
- applicaticn of this method to document data gquality.

3.0 METHOD SZRTORMANCE

9.1 Methed sensitivicy was determined by assaying 8 differaat
soils which did not contain PAX greater than 1 ppm. Zach of these
solls was extracted in triplicate and each extract was assayed in
thras different assays. The meah and the standard deviation of tha
resulcing %2o's wers calculated and tze sensizivicty was estinaced
at wws standarxd deviatiens kelow the me=an. The sensitivizy fe=o
Methcod 4035 was dstermined to ke §7% 2¢c az a 2:3% coaniideznca
intsrval. Based on ths average assay reszcnse, %his corresponds 2
0.25 ppm tstal PAE. These data are shown in Table 2. '

9.2 Tha effact of water content ¢ the sgil samples was
.determined by asgsaying three differen: untreated soil samples
which had subsequently had water added £to a final concentration cf
30% {w/w). Allquoetns of these samples were then forcified with PAH. -
Both the fortified and unforzified samples were extractad and each
of these extracts were assayed three times. It was cdetermined that
water in soil up te 3C% had no significant effect on the mathod.

These data are shown in Table 3.

4035-7 vay 1394
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5.3 The effact oI tihae pH of the scil extract was de:emin.{-
adjuscing che soil pH oI three gsoil samples. 3$0il gamcles a«
adjusTed to PE 2 - 4 using 6N HCL and pH 10 - 1Z usiag &Y NaCH..
Aligucts of the pH adjustad soil samples were forbifiad wich PAE
and the unfortified and fortifiazd samples wera extracted. These.
axtiraces were assayed thrae timas. If was datarminad tha* soil.
samples with pE ranging from 3 £2 11l kad no dazacranla affges an:
‘trhe perforxancs of the mached. These data ara shewn in Table 4.

.4 Falsa negacive and false pcsil:ive ratag werse estimataed by:

C Zorrifying e:.g‘z: soil samples at 20% and Z00% of che acticon lavel-

(1L ppm). Each sample was extrac=ad and the extracts wera assayed:

three times. Based on this critariz, thera were 4% falsa regativeas.
and 8% false positives detactad. These data are shown in Table 5.

8.5 For the purpose cf this expsriment, quantitative results
weza obiained using a pyrane standaxd cuxve. The mathod biaz was
estimated by fertifying three differsnt scil samples at twe
levels, Q0.2 and 0.8 prm.  The spike gsoluticon was a mixturs of 2
PAN’S eqQuivalant in expected assay response ts 85 and 340 pobk
pyrene. Each fortified sample was extraghed thrae times and each
QXETACL wWaA3 assayved thres times, Recovery values warg calculated
Fased on the expactad agsay rasponsa ta the mixture of the thrae
splked compounds. Recovery for individual determinations ranged
from 48% Lo 105%, Average recovery for each individual extract
ranged from 63% to §3s. Overa.l’ average racovery fsr all s
was 7€% suggesting a negasive b:.as for the mechod. These data
summarized in Tabla §&. . .

8.8 A field study was ccndt.c: ed at a contaminated site using a
commercizally available testc kit (EnviroGard™ PAH iz Soil Tast Xit,
Millipere Corp.). The imu:xoas.:ay was used to :.de..._:y saoil which
had been contaminared with Pass from crecsote.

$.6.% Pour setyg of field duplicates wara pexicrmad by both
the immwunmoassay and the standard method. The coeilisient of

variation for the standard method averagad 62%. Tha ccaeificient
of variation for imnaassay cpearator 1l rangad Zrom 2% to 93%
and averaged 13% and for immuricassay operator 2 ranged from 0%
te 47% and averaged Z0%, Thasa data damonstrate chat ths method
ig cemparzable in rapreducibility to the standard meched. ‘I‘hese
data are shown in Tabla 7.

$.5.2 A total of 42 sa.mples wezre a..a.lyzeé. by beth the
immunoassay and the standard mathod. Interpretation of the
rasulis 2= a 100 pom action level vielded 2.4% (1/42) false
' negatives and 4.8% (2/42) falsa pesitives. Intaerpratation of the
resclcy a2t a 1,000 ppxm action level vielded 2.4% {1/427 false
ragatives and 2.4% (1/42) false positives. Thase data are shcwr. in
Table §. A

eo1s-3 AR303012 s 1ose
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cxo3s R...J.CTIVITY O!‘ BI’!’!REHT CGH?OMS

~1

Ceoncentracicon (pom) Requizad foz

 Cezpound _Bpaizia Treawssacardom arm 1 nme
Acsnmaphchens 3.7
Acanapnachyliene 2.4
Anthr-acens 7.6
Zenzo (a)anthracaeny .9
Benzqu}ﬂlucrancﬁéne 2.7
Zenzo{k) flucranthans .4
Banzc{ghi);arylena. 5.3
Benzoflalpyrenes . Q.8
Chxysane 4.3

Dibenz{ah)anshracene 155 .‘
Fluorens ’ 1.4
sFlucranthans Q.3
Inddnc(l§3cﬁ}py:ene §.5

Naphthalera 44Q

Phananthrana

Pyrane’

- Bipheayl °

4035-3 May 1994




TANLEZ 1 (PAGZ 3
CROIS REACTIVITY OF DIFFZRINT CONPOUNDS

Cracgons

Diesal Fuel

Homa Hgasing Qil 30

Gaszcling 1000

BTEX >300Q

peantazihleorvphanal »>1000

#2 fuel oil

¥ fuel oil 150

Bunker C oil 123

eruda o1l goa

maw magor sil >1000Q

kydraciiz eil >104G

¥~1 kerosena 500

mineral eil

Aroclar 1242 : »200

Aroclor 1248

"Azoclor 1254

Axgelor 1230

m;s-m AR 3‘0 3 0' | Li —May 1?94




‘ TaBLE 2
MXTHOD SENSITIVITY

Sensizivity of the method tc dezmec: PAN iz soil sasples was determinad oy
azzaklisning tha "noise* level axpected from masrix effss=x encoumtared i
‘ negasiva soil samples and decarmining the cogrespcnding PAX concenizasicn by
; eorparison o the analyta-gpacific rasponss curve.

Part 1 - Average "Rnngcnsa xith Nagacive 9gils

Soild Soil Type Average %3¢ (n = 3) "Stancdard Deviation

s1 ‘ LORM , CT1.7
s2 e Craye 33.5 4.4
53 SAND 5.9 1.1
54 LOAM o sL.1 1.
ss SAND 3.6 2.7
SE - cLAY . 87.3 | 4.4
LOAM/ SAND 95.1
SAND/LOAM 93.¢C

1
.
>

K
~J

o]

793

Average Aoscrlance Averaga %Be

Q 1.098 N/A
Q.158 - P —— L 79.4
f 9.833 0.508 48.3
2.5 . | 0.280 25.3
g.0 | g.250 8

S e e = Pass ] = Mathod Sensitiviey

Based on Parz 1 and Part 2 Above:

s

Avarage 3Bo - 2 §D = §7%Bo which is equivalens £o 0.23 pem cosal 2AH

Average ¥3g - 3 SD = §0%30 whick is equivalenz te 0.35 ppm sozal PAL,

-

4035-11 - ' May 1994
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" TABLZ 3

EYTECT OF WATER CONTENT 1N JATL  SAMPLES

‘Eacshk 30il sampla was aszayad wizh ang withour aduga water {(30¥ w/wl amas with
2nd withous pag forcificarion, :» wag determinad chag Water contant up pg 0%

had na daleterigus afgcs ¢= the irmuncassay,

s1 1g Na §0.5 57.0 s55.1
§i ig No 78.0 89.8 0.5

3L 3¢ Yaaz 33%.5

_ 4035-12

ﬁﬂ"’ 2 WaCQr Feomeisiada Bam. 1 Rem, 2 Ren, 3 m gkL, nev £ 2 sn Range

St is Yas 25.4 23.7 23.2

57-5 2-7 52-1 - 63-0
32-4 5-5 71!2 -_93-7




TABLE ¢ 20
LZFPECT OF pH OF SOIZ gANPLES N 4

a_ca so;l samgls was 3§ assayed umadrustad ana w~-- pH adjusgiad =z 2-4 and 10-

2 boch unforzifisd and forcified will PAX. Ix was dacazmingd =2arc sazpla

pE in tha ranga of I 0 11 had ns delatarisus effece cnn tha assay.

Soil @¥ Adi. Fomsifieds Zeo. il Rep. 7 Bap. 3 Masg 35S, Tev. = 2 SO 3an-e
S1  Nana Yo §0.2 7L.4 68,0 73.5 2.9 €L.7 - 33.3
Si  Acidic No 70.6 §2.8 7%9.0  70.% 8.1 54.6 - 37.8
S1  3asic ‘No 69.3  €3.4 7.3 5.7 4.7 56.3 - 75.1
SL  Nozme Yas 46.8  4L.3  47.6 45.5 3.1 39.3 - §1.7
S1  Acidic . .Yas ' 43.0 44.2 47.3 47.0 2.5 42.9 - 32,0
51 zasic . Yas 39.1 41.8  4&0.8 40.8 1.3 38.6 - 43.3
SZ None Yo 71.2 84.7 g1.2 81.1 - 3.3 - 193
52 Acidic’  No 36.5 ° 90.4 89.6 92.2 3.8 4.8 ~ 39.3
sz zasie Ne 76.1  81.9 78.4 7§.8 2.9 73,0 - 94.6
$2  None Yas 38.% ° 35.§ 40.1 38,2 2.4 313.4 - 43.0
$2  Aeidiz? Yas §0.2 64.6 63.3  §2.9 z.3 58.3 - §7.¢
S2 -~ 2asic Yag 38.1 0.3 37.7  318.0 2.1 33.8 - 42.2
53  Nera Na 33.% 86.3  95.7  9i.9 4.7 8§2.4 - 131
83 Acidic No 82.2 81.3 9.9 3%.% 7.9 75.5 - 134
§3  zasic No 9L.3 86.4 99.3  $2.7 1.4 35.9 - 33.%
S31  None Yaz 41.0 41.8  37.1  4c.C z.3 35,3 - 45.9
§3 Agidic Yas 46.4 47.6  Sl.4  43.% 2.6 42.3 - 31,7
$3  Basic Yas 37.2 3.3 .SL.,5  42.§ 7.7 27.2 ~ 82,0

) e
1) AllL values snown are 3o (= (Ongml./GUr‘g;;;-_-a conexal)®a30i -
2) Significant gas gensracad upcn aci ;:::a:*cn, :asults guesticnabls

4035-13 © May 1594

AR303017




. TARLZ « (PAGE 1)
FALSE NYSATIVZ AND parge PESITIVZ pares

Eight seil samplas wesg forsified wich 202 4:
of the accian level (1.0 FERl . Zaek
a2332ved thragq cimes, Bazed on ch
€% falga posicives. .

2% (G.Z ppm) and 200% (z.¢ soml
sampla wag AXCraccad amd sha extrascy :
i3 eritaria, thera wera 2% false nagacives and

Faortificacion Thaorecical Absorbance

Agregs Wieh
Lopey Resuls Lop4sa) olarorsracion Toagzekical
Concrol 1.9 NsA 0.24¢ N/A N/A
5L 8.2 Nagative 0.213 Negazive Yas
31 2.0 Posiviva C.1s5% Posicive Yas
82 ¢.2 Nagagiva g.211 Posizive No
52 2.0 Fositive a.204 Pesitive Yas
s3 0.2 Negative g.53: Negative Yoy
83 2.9 Posgizive - 0.287 Negacive Ne
54 6.2 Negacive 0.453 Negative Yes
54 4.0 Peaitive Q.2Q9 Posicivae Yas
ss 0.2 Negative G.421 Negaciva Yesx
4.1 2.9 Posigive 0.238 . Pesicivae . Yax
58 0.2 Negative 0.453 Negazive Yas
58 2.9 Pozicive °.177 Pogizive Yes
87 c.2 Heagativey g.450 Negative Yeas
57 2.0 Pogitiva 0.188 Posiciva Yax
58 Q.2 Negazive 8.553 Negazive Yas
s3 2.0 Joaicive e.235 Fosizive Yeas

Fersificazien Thecrecical Adsorbanca Agraas Wish
Qasulic Q0458 InhsTosazas: o Ihmaorecical
jConcxrsk- 1.0 N/A ¢.309 - 743 N/A
51 8.2 Negative Q.402 Nagasniva Yes
51 © 4.0 Posicive e.213 Pasitive Yas
52 2.2 Negacive 9.375 Posicive No
s2 4.0 Pesitive C.254 Posiziva Yes
83 Q.2 Nagative 0.850 ' Negacive Tas
53 2.0 Posicive 0.30% Fositive Yes
4 3.2 Negative 0.%512 Negacive Yas
2.0 Pomicive 0.243 Pogivciva Yag
8.2 Megacive 2.484 Negative Yes
2.9 Positive - 0.227 Posicive Yes
6.2 Negacive 0.468 -Neagariva Yag
4.Q Pasgitive 0.229 Pasizive Yeag
Q.2 . Negativa Q.480 Negaciva Ya
i.¢ Posiziva 0.3211 fosicive Yeasz
0.2 Negacive Q.6381 Negacivae Yesx
2.0

fotitive  0.2351 Pogivive




TABLZ 5 (FAGZ 2)

FALIEZ NEGATIVE AND TFALIZ POSITIVE RATE ""-a;;, Ry
N S T Adgay %3
: ——
. Forsification Thaoresical Aksartance Azraas Wizh
Conzzol 1.0 N/A 8.235 /A N/A
s1 -..9.2 Nagazive 0.452 Nagasive . Tag
) Si - 2.0 ‘Pagicive ¢.138 Pegicive Yas
sz 0.2 Necarzive ' G.26% Negazive Yas
s2 2.9 Pogitive = 0.1893 Posicive Yss
53 ¢.2 Nagativa 0.577 Vegativae Yeas
83 2.0 Pegizive 0.182 Posisive Yag
sS4 Q.2 Nagative Q.437 Nagative Yas
. 34 2.0 Pegsiciva 0.137 ‘Pegicive Yes
55 0.2 Negaziva 0.4C8 Nagazivas Yes
8s 2.0 Fositive - 0.1d3 Joaitive Tas
-1 0.2 Nagativa Q.443 Negaviva Yas
o 88 - 2.0 Foginive . 0,238 Posicive Yan
. - 57 0.2 Negative 0.438 Nagacive Yas
s7 2.8 Positiva 3.198 Fogitive Yag
s3 ¢.2 Negaziva 2.583 Negative Yeasn
s3 2.0 Pagizive 9.218 Posizive Yas
®
- -
‘ 4035-15 Hay 1394
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. TABLZ §
| METHOD BIAS

Three aliquocs «ach of three soil samples were forsifiad wit SAX 2z §6 and
340 pp=. The soils were excragtad and assayed and tha cuancisative paxd
concantracion was estimazsd Dy inzarpolarisn.

L e =
, st 35 1 13 90
s1 gs 2 §1 71
s1 as ] 90 105 .
st 140 1. 230 74
s1 140 2 275 a1
s1 340 1 268 79

AVEI2Za >SF3R333333aRIRIRRFIERIINSSIBNRFIRIIFIIISIRRERIISI2>2sS 31

52 . as 1 54 70
52 35 2 63 73
82 86 3 65 75
52 130 i 277 82
. - §52 348 2 241 7%
832 348 3 98 87

AVErAga >FaIBRIRRIIREIIFNIEIRIIIIENIBIISRRIBISIIIIEESISISFIRIIFIIISTE

$3 36 1 42 43 ,

$3 85 2 s% 64 ' ;
#s3 86 3 43 50 , ;
53 340 1 386 . 84 Nl
53 140 2 283 77 :
s3 140 3 243 a5

ANEZ2IR FPIFPRIBIFFFIIFIFIAIABIIEBIRFSIFIRFISIRIDEBIFSIIFIBRISFIPRFSE

!
|
|
I
rall Average YRgcavary 3 76 l

e N S—_ =
* Fer the puspoxd af chis compazien, guancitacive values wers cilculazed fzx wha
{mmmcassry. ComoeniTationy givan ars ogucsed gr agoual respomias relakive €3 pvieta.

- .




TABLE 7 . ‘
FIEZLZ CUPLICATEZS Ly
(ALL VALUES 2TM TOTAL PFAX) ' ‘

Four of Tza field samples were run as f£iald duplicaces inm both Mathad 3270 and
the izmuncassay. | ‘

) ) i S V 5 -E
] _— =H:==.a-1‘ 92 ‘HAB-4 Q1 ésa-:z 0z _ HAS-28 33
Hatood 8379
Fiald Ouplicazas sl 237 12.§ 339 298
Fiald Duplicate #2 198 gs.3 182 148
" Averagas 243 - 39.4 iss 222
Scandard Deviation 7Q 38.4Q 274 1G5

% Cogefficienc of Varistian

= — — — =
Ioaysoagsav’ |
Fiald Duplicace #1 129 30 6§10 298
Field Duplicaca #2 la3 ' 33 234 27
Avarzga 131 53’ 432 284
Scandaxd Ceviacicn 3 33 223 i3

s - 48 : 7

b

¥ Coafficient of Variatisn

v For tns purpsse of Thig sorpasizen, quantizazive valuss wars salstiaced 3T cha
. immmencassay. - . - o

o“ \

4C035-17 May 1994
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) TABLE § (Pacz 1} '
o IMMUNOASSAY COMPARSS TQ METHGOD 8270

- (ALL VALUEZS P23 TOTAL PA!) ) - u
" :nt:-rpr-:a:ian : o PR :,,___=,,_ - N
f E.lm..s__z.: mnm_a.m mnmmx Agneasz
f' DRS-1 01 470 BOSITIVE Y=3
r DRE-1 02 1,700 POSITIVE tEs
DRE-1I (03 41Q FOSITIVE YES
? DRE-1 04 1,800 POSITIVE { Y=g
§ DR3-1 05 ia NEGATIVE YEs
{ DRS.1 0§ a.7 NEGATIVE rEg
i EAB-D23 03 270 POSITIVE =S
, HAB-1 02 297 POSITIVE YEs
_ ‘ HA3~-1 02D 153 POSITIVE Yzs
= f EA3-2 07 270 POSITIVE YES
X HAS-3 04 180 POSITIVE YES
! I EA3-3 Q6 2400 FOSITIVE YES
3 HAR-1 08 240 FOSITIVE YeS
- ¥aB-4 01 12.€ NIGATIVE YES
| { HAZ-¢ 01D £5.1 NEGATIVE YES
HAB-S 00 140 POSITIVE Yzs
HAX-S 02 . 740 PASITIVE vey
{ | HAR-§ 04 §30 " POSITIVE ¥Z§
HAR~7 0S 53 NEGATIVE YEg
| EXB-7 4% 5.0 NEGATIVE ves
l HAR-§ 02 130 POSITIVE ¥ES
HAR-3 0§ 20 NEGATIVE YES
HA3-10 04 170 POSITIVE . YES
z ; HAB-13 08 13 NEGATIVE YEE
' ] Has-11 03 230 POSITIVE YEg
HAB-11 0% . 340 BOSITIVE . YES
HAS-12 02 S50 POSTITIVE ¥=s
\ EAS-12 02D 162 PQSITIVE YRS
} * Bag-14 06 . i1g NEGATIVE FALSE NEGATIVE
! HAB-14 0% 1200 POSITIVE Y=g
= ;. HAR-15 03 3800 POSITIVE YES.
o : HAS-17 02 870 POSITIVE YES i
} HEAR-18 03 340 POSITIVE YES :
HAB-18 09 70 NEGATIVE Y23
. KAB-21 00 300 FOSITIVE ¥Ts |
HAB-22 0% 436 FOSITIVE YES i
! HAB-22 07 75 POSITIVE FALSE POSITIVE 1
HAS-22 Q3 25 NEZGATIVE YES . I
i HAB-24 09 18 NEGATIVE ¥Eg ,
; . HAN-25 08 s.2 NEGATIVE Y23 l
] i - L. :
3 HAS-28 03 296 POSITIVE YES - t
| HAZ-23 03D 148 : POSITIVE YES

e r—— —_ P —_—— I = _—

} . ‘ 4935-1:3 M ﬁR303022 Maw_ 1904




TABLZ @ (Pacz 3)
IMMUNGASSAY COMPARED TO METHCD 8270
(ALL VALDES »P¥ TOTAL PAN)

'_ - Iotezpratation a= 1,000 Zpm

Samplag I3 Man IDagaosgasay - ASZSER?
NZGATIVE
20SITIVE
NEZGATIVE
POSITIVE
NEGATIVE
NIGATIVE
NEGATTVE
NIGATIVE
NEGATIVE
NZGATZVE
HAB-3 04 188 - NESATIVE YES
HAB-3 0§ 2400 POSITIVE . Y25
HAR~3 Q3 §40 . BOSITIVE FALSZ BOSITIVE
) HAR-4 01 . 12.8 NEGATIVE YZS : b
% - , HAB-4¢ 210 . §6.3 NIEGATIVE YES
" KAZ~-3 Q¢ 140 NIGAT =Y YEs
¥AR-3 Q2 740 NEGATIVE veEg
#AR-6 04 €39 © NESATIVE YES
_ HA3-7 0S5 _ 53 NTGATIVE _ vEs
’ HAB-7 C9 ‘ 5.0 NIGATIVE YEg
Q HA3-3 02 190 . NEGATIVE ' b1 . '
: HAa3-q 08 20 NEGATIVE _ YES '
HA3-10 04 179 NEGATIVE Es
. . HA2-10 08 ’ 12 i NEGATIVE YES
. HAB-11 33 214 NIGATIVE . YES
’ EABR-11-09 : 30 NEGATIVE YES
I HaR-12 02 ) 33 NIGAQIVE YEs
HA3-12 0I3 - 182 NTGATIVE YES
HBAS-14 Q& s NEGATIVE ¥ES
. oHAR-14 Q8 1100 BPOSITIVE : YES
HAB-13 (9 : agae NEGATZVE FALSZ NIGATZVT
HAB-17 02 870 NIGATIVE YES
EAB-18 03 340 NEGATIVE , YZES
HA3-13 09 70 NEGATIVE YIS
H3-21 00 3Q0 NEGADIVE YES
HAB-22 OS 43Q ~ POSITIVE FALSE POSITIVE
HAB~-22 @7 . 78 NEGATIVE YES
HAR-22 Q9 25 NZGATIVE ¥ES
HAB-24 Q9 18 NEGATIVE - " YES
HAB-25 QO 5.2 NEGATIVE

NEGATIVE
NEZGATIVE

4015-19 May 1324 |

AR303023




- : . TABLE 8 (PAGE 3) .:

IMMUNOASSAY COMPARZZ TC HITIOD #3270 -0

Pleld Pg:fom;nc- - Summary

- b ror 100 ppm acstiom level ifztarprstation:
Spacificity = ({l-{Reporzad Positives/Trua Nagazives)]
1 » (1=(1/13)} = 92% .

Sensitivity = {1-(Reporctad Negatives/To-ue Fositives)}
- - (1-(1/29)F = 978 .

: IX) Yas i. gc0 ppm ;eﬁian level izterpretation:
ey Specificity = (l-(Raported Posicivas/True Negativasg)}
= {1={2/37)} = 95:‘

Sensitiviey = {1-(Raportad Negativas/Trus FPositivas)}
' = {1-{1/5}} = 80% ‘

AR30302L o ross
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. 1.0 SCOPE AND APPLICATION _

$ 07 METHOD 6010

J

INDUCTIVELY COUPLED PLASMA ATOMIC EMISSION SPECTROSCOPY

1.1 TInductively coupled plasma -atomic emission spectroscopy (ICP)
determines elements including metals in solution. The method is applicabie to
a large number of metals and wastes. All matrices, including ground water,
aqueous samples, EP extracts, industrial wastes, soils, sludges, sediments,
and other solid wastes, require digestion prior to analysis. )

1.2 Elements for_which_Metﬁod_ﬁqlp_is applicable are listed in Table 1.
Detection 1imits, sensitivity, and optimum ranges of the metals will vary with

the matrices and model of spectrometer. The data shown in Table 1 provide -

concentration ranges for clean aqueous samples. Use of this method is
restricted to spectroscopists who are knowledgeable in the correction of
spectral, chemical, and physical interferences.

1.3 The metho&.of standard addition (MSA) (Paragraph 8.5.3) shall be
used for the analysis of all EP extracts and sampie digests unless either
serial dilution or matrix spike addition demonstrates that it is not required.
2.0 SUMMARY OF METHOD

2.1 Prior to analysis, samples must be solubilized or digested using

. aﬁbropriate Sample Preparation Methods (e.g., Hethods 3005-3050).

2.2 Method 6010 describes the simuitaneous, or sequential, muitiele-
mental determination of elements by ICP. The method measures element-emitted
T1ight by optical spectrometry. Sampies are nebulized and the resulting
aerosol is transported to the plasma  torch. Element-specific atomic-line
emission spectra are produced by 3 radio-frequency inductively coupled plasma.
The spectra are dispersed by a grating spectrometer, and the intensities of
the 1ines are monitored by photomultipiier tubes., Background correction is
required for trace element determination, Background must be measured
adjacent to analyte lines on samples during analysis. The position seiected
for the background-intensity measurement, on either or both sides of the
analytical line, will be determined by the compiexity of the spectrum adjacent
to the analyte line. The position used must be free of spectral interference
and reflect the same change in background 1intensity as occurs. at the analyte
wavelength measured. Background correction {s not required in cases of line
broadening where a background correction measurement would actually degrade
the analytical result. The possibility of additional interferences named in
Section 3.0 should also be recognized and appropriate corrections made; tests
for their presence are described in Section 8.5.

6010 -1
- Revision 0

Date September 1986
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TABLE 1. RECOMMENDED WAVELENGTHS AND ESTIMATED INSTRUMENTAL JETECTION LIHITS

Estimated Detection

Element Wavelengthd (nm) LimitP (ug/L) .
Alumi num 308.215 345 e
Antimony 206.833 32
Arsenic 193.686 ' _ 53
Barium 455,403 N 2
Beryllium 312.042 o 0.3
Boron 249.773 5
Cadmium 226.502 4
Calcium 317.933 10
Chromium 267.718 7
Cobalt 228,616 7
Copper 324.754 6
Iron 259.940 7 N
Lead 220,353 42.
‘Magnesium 279.079 30
Manganese 257.610 2
Molybdenum 202.030 ' 8
Nickal 231.604 15
Potassium 766.491" See note ¢
Selenium 196.026 75
Silicon ' 288.158 : 58
Silver 328.068 7 :
Sodium 588.995 29
Thattium 190.864 : 40
- Vanadium 292.402 8

Zinc o 213.856 2

&Ihe wavelengths listed are recommended because of their sensitivity and
overall accepzance, Other waveiengins may De substituted if they can provide
the needed sensitivity and are treated witn the same corrective techniques for

spectral interference (see Paragraph 13.1}. In time, other elements may be
added as more informaticn becomes available and as required.

DThe estimated instrumental detection 1imits shown are taken from
Reference 1 in - Section 10.0 beiow. They are given as a guide for an
instrumental limit. The actual method detection limits are sampie dependent
an¢ may vary as the sampie matrix varies.

CHighly dependent oﬁ ocperating ¢onditiqns and plasma position.

6010 - 2 1 '
: " Revy sion )
. Date september 1986 ST T
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1

3.0 INTERFERENCES

3.1 Spectral interferences are caused by: (1) overlap of a spectral
1ine from another element; (2) unresolved overlap of molecular band spectra:
(3) background contribution from continuous or recombination phenomena; and
(4) stray light from the line emission of high-concentration elements.
Spectral overlap can be compensated for by computer-correcting the raw data
after monitoring and measuring the interfering element. Unresolved overiap
requires selection of an alternate wavelength., Background contribution and

stray light can usually be compensated for by a background correction adjacent
to the analyte line. ' '

Users of simultaneous multielement instruments must verify the absence of
spectral interference from an element in a sample for which there is no
instrument detection channel.  Potential spectral interferences for the
recommended wavelengths are given in Table 2. The data in Table 2 are.
intended as rudimentary guides for indicating potential interferences: for
this purpose, linear relations between concentration and intensity for the
analytes and the interferents can be assumed. '

3.1.1 The interference is expressed as analyte concentration
equivalents (i.e., false analyte concentrations) arising from 100 mg/L of
the .interference element, For example, assume that As 1is to be
determined (at 193.696 nm} in a sample containing approximately 10 mg/L
of Al. According to Table 2, 100 mg/L of Al would yield a false signal
for As equivalent to approximately 1.3 mg/L. Therefore, the presence of
10.mg/L of Al would result in a faise signal for As equivalent to
approximately 0.13 mg/L. The .user 1is cautioned that other instruments
may exhibit somewhat different levels of interference than those shown in
Table 2. The interference effects must be evaluated for each individual
fnstrument since the 1{intensities will vary with operating conditions,
power, viewing height, argon flow rate, etc.

3.1:2 The dashes in- Table 2 1{ndicate that no measurable
interferences were observed even at higher interferent concentrations.
Generaily, interferences were discernibie 1{f they produced peaks, or

background shifts, corresponding to 2 to 5% of the peaks generated by the
analyte concentrations, :

3.1.3 At present, information on the 1listed silver and potassium
wavelengths is not available, but it has been reported that second-order
energy from the magnesium 383.231-nm wavelength interferes with the
1isted potassium line at 766.491 nm. ) .

3.2 Physical interferences are effects associated with the sample
nebulfzation ang transport processes. Changes in viscosity and surface
tension can cause significant inaccuracies, especially in sampies containing
high dissoived solids or high acid concentrations. If physical interferences
are present, they must be reduced by diluting the sampie, by using a
peristaltic pump or by using the standard additions method. Another probiem
that can occur with high dissolved solids is salt buildup at the tip of. the
nebulizer, which affects aerosol fiow rate and causes instrumental drift. The
problem can be controlled by wetting the argon prior to nebulization, using a.

6010 - 3 :
_ Revision 0
- .- -+ - Date September 1985.
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TARLE 2. ANALYTE CONCENTRATION EQUIVALENTS ARISING FROM INTERFERENCE

AT THE 100-mg/L LEVEL i
- ; — | . Interferenc P
Yaveisogch e .
Anajyre _(m) AL Ca Cr Ca Fe Mz Mn M T v X
Alunirees Jo8.215 -— — -_— -— - — 0.2t - - 14
Antinvwery 206.333 0.47 - 2,9 — 008 —= = = 0.2% 045
Acsenic 193,696 13—  0.4b - - - =Ll |
. Barim 455.403 - - - == = - - -
Beryllim 313062 - = = = = = = — 0.0 005
Boron WIJTZ 0O — = = 032 = = - -
Cadmis 226.502 - = = =0 - =08 - -
Calctin 317933 — = 008 ~— 001 0.0l 006 — 003 0.8
Chromisze 267,716 - — = - 000 — 006 — — 0.0
Cobele 228.616 - — 003 — 0005 — = 0.8 05 —
Copper’ 3243756 - = = = 0003 = = — 005 0.2
Tron | 259.%0 - — = = = =042 - = -
Lead WIB 0] — = = = = = = = =
Magnesii 279.079 - 002 Qudl = 03 = 025 = 007 0.2
Magaese 2760 0005 — 00l = 0ROMRZ — = = —
Malybderum 22030 005 -~ =08 = = = -
Nickel DILE == = = = = = = = = -
Selentine 196026 023 — = = 009 = = = = = : :.
Stlicon 288,158 - — 007 - - = =00 ' ‘
Sodiix 588,995 - - = = = = =~ —g008 -
Thalltus {90,866 030 = — — = = = = - -
Vaoadtun 292 402 ~ — 005 = 0405 — = = 002 =
Zine 213.85 _- - =0 = - -

cum 0429 0 —

“hashes indicate that no iaterference was observed even when interferents
ware introduced it the following levels:

Al - 1000 =mg/L, . Mg - 1000 ug/L,
Ca = 1000 mg/L, - ' Ma = 200 ag/L,
Cr = 200 mg/L, TL = 200 »g/L,
Cu = 200 mg/L V- 200 ng/L

- Fe ~ 1000 ag/L

L

b‘rhc figures recorded as analyte “concentrations are not the actual

observed concentrations; to ob:ain those figures, add the listed concentration
to the intarferent figure.
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tip washer, or diluting the sample.  Alsg, it has been reported that better
control of the argon flow rate improves instrument performance; this is
accomplished with the use of mass flow .controliers.

3.3 Chemical interferences include molecular compound formation,

,ibnization effects, and solute vaporization effects. Normaily, these effects

are not significant with the ICP technique. If observed, they can be
minimized. by careful selection of operating conditions (incident power,
observation position, and so forth), by buffering of the sample, by matrix
matching, and by standard addition - procedures. Chemical interferences are
highly dependent on matrix type and the specific analyte element. :

4.0 APPARATUS AND MATERIALS

4.1 Inductively coupled argon plasma emission spectrometer:

, 4.1.1° Computer-controlled emission spectrometer with background
correction.

4.1.2 Radio frequency generator. |
4,1.3 Argon gas supp1¥:77Weld1hg grade or better.

4.2 OQOperating conditions: The analyst should follow the instructions
provided by the instrument's manufacturer. For operation with organic
solvents, use of the auxiliary argon inlet {is recommended, as are solvent-
resistant tubing, increased plasma (coolant) argon flow, decreased nebulizer
flow, -and increased RF power to obtain stable operation and precise
measurements. Sensitivity, Iinstrumental detection 1limit, precision, linear
dynamic range, and interference effects must be established for each
individual analyte Tine on that particular instrument. All measurements must
be within instrument linear range where coordination factors are valid. The
analyst must (1) verify that the instrument configuration and operating
conditions satisfy the analytical requirements and (2)- maintain quality
control data confirming instrument performance and analytical resuits.

5.0 RnAGENTS

5.1 Acids used 1n the preparatiun of standards and for sampie processing
must be reagent grade or better. Redistilled acids may be used.

5.1.1 Concentrated hydrochloric acid (HC1).

5.1.2 Hydrochloric acid (1:1): Add 500 mL concentrated HCl to
400 mL Type II water and dilute to 1 1iter, _

5.1. 3‘-COncentrated nitric acid (HN03)

5.1. 4 Nitric acid (1:1): Add 500 mb concentrated HN03 to 400 mL
Typs 1-jwate- anc dﬂutn te 1 liter.
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5.3 Standard stock solutions may be purchased or prepared from ultra-
high purity grade chemicals or metals (99.99 to 99.999% pure)., All salts must .
be dried for 1 hr at 105°C, unless otherwise specified.

(CAUTION: Many metal salts are extremely toxic if inhaled or swallowed.

. Wash hands thoroughly after handling.)

Typical stock solution preparation procedures follow. Concentrations are
calculated based upon the weight of pure metal added, or with the use of the
mole fraction and the weight of the metal salt added.

Concentration (ppm) = :g} u:: {Lg

Metal salts
Concentration (ppm) =

T 5.2 ASTM Type II water ({ASTM. D1193): Water should be monitored for
fmpurities. ' -

Metal

weight (mg) x mole fraction
-volumg (L)

5.3.1 Aluminum sotution, stock, 1 mL = 100 ug Al: Dissolve 0.10 g
of aluminum metal, weighed accurately to at least four significant
figures, in an acid mixture of 4 mL of (1:1}) HCY and 1 mL of concentrated
HNO3 in a beaker, Warm gently to effect solution. When solution is
complete, transfer quantitatively to a liter flask, add an additional
10 mL of {1:1) HC) and-dilute to 1,000 mi. with Type II water.

5.3.2 Antimony solution, stock, 1 mL = 100 ug Sb: Dissolve 0.27 g
K(Sb0)C4Halp (moie fraction Sb = 0,3749), weighed accurately to at least
four signif?cant'figures, in Type II water, add 10'ml (1:1) HCl, and .
dilute to 1,000 mL with Type II water. _ -,

5.3.3 Arsenic solution, stock, I mL = 100 ug As: Dissoive 0.13 g
of Asp0y (mole fraction As = 0.7574), weighed accurately to at least four
significant figures, in 100 mL of Type II water containing 0.4 g NaCOH.
Acidify the solution with 2 mL concentrated HNO3 and dilute to 1,000 mL
with Type II water.

5.2.4 Barfum soiution, stock, 1 mL = 100 ug Ba: Dissolve 0,15 g
BaClz (moie fraction Ba = 0.6595), dried at 250°C for 2 hr, weighed
accurately to at least four significant figures, 1in 10 mL Typé II water
with 1 mb (1:1) HCI. Add 10.0 mbt (i:1) HC) and dilute to 1,000 mL with
Type 11 water. ,

5.3.5 Beryllium solution, stock, 1 mL = 100 ug Be: Do not dry.
Dissolve 1.57 g BeSOg-4Hy0 (moie fraction Be = 0.05097: weigned
acturately to at least %our significant figures, in Type II water, add
10.0 ml concentrated HNO3, and dilute to 1,000 mbi with Type II water,
Mole fraction = 0.0509. \ . _
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5.3.6 Boron solution, stock 1 ml = 100 ug B: Do not dry. Dissolive
0.57 g anhydrous H3B03 (mole fraction B = 0.1748), weighed accurately to
at least four significant figures, in Type II water and dilute to 1,000
mL., Use a reagent meeting ACS specifications, keep the bottle tightly
stoppered, and store in a desiccator to prevent the entrance of

atmospheric moisture.

5.3.7 Cadmium solutfon, stock, 1 mL = 100 ug Cd: Dissolve 0.1l g
€d0 (mole fraction Cd = 0.8754), weighed accurately to at least four
significant figures, in a minimum amount of (1:1) HNO3. Heat to increase

+ rate of dissolution. Add 10.0 mL concentrated HNO3 and dflute to 1,000

mL with Type II water.

5.3.8 Calcium solution, stock, 1 mt = 100 ug Ca: Suspend 0.25 g
CaCOy (mole Ca fraction = 0.4005), dried at 180°C for 1 hr before
weighing, weighed accurately to at least four significant figures, in
Type II water and dissolve cautiously with a aminimum amount of {1:1)
HNO3. Add 10.0 mL concentrated HNO3 and dilute to 1,000 mL with Type II
water,

5.3.9 Chromium SGquion, stock,r Im. = 100 ug Cr: Dissolve.

0.19 g Cr03 (mole fraction Cr = 0.5200), weighed accurately to at least

four significant figures, in Type II water. When solution {s complete,
acidify with 10 mL concentrated HNO3 and dilute to 1,000 wmiL with Type I1-
water, '

- 5.3.10 Cobalt solution, stock, 1 mL = 100 ug Co: Dissolve 0.1000 g
of cobalt metal, weighed accurately to at least four significant figures,
in a minimum amount of (1:1) HNO3. Add 10.0 mL (1:1) HCI and dflute to
1,000 mL with Type II water. .

5.3.11 Copper solutfon, stock, 1mL = 100 ug Cu: Dissolve
0.13 g Cu0 {(mole fraction Cu = 0.7989), weighed accurately to at least
four significant figures), in a minimum amount of (1:1) HNO3. Add 10.0
mL concentrated HNO3 and dilute to 1,000 mL with Type II water.

5§.3.12 1Iron solution, stock, 1 mlL = 100 ug Fe: Dissolve 0.14 ¢
Fes03 {moie fraction Fe = 0.6994), weighed accurately to at least four
significant figures, in a warm mixture of 20 mi (1:1) HCl and 2 mL of
concentrated HNO3. Cool, add an additional 5.0 mL of concentrated HNO3,
and dilute to 1,000 mL with Type II water, )

5.3.13 Lead solution, stock, 1 mL. = 100 ug Pb: Dissolve 0.16 ¢
Pb(NO3}p (moie fraction Pb = 0.6256), weighed accurately to at least four
significant figures, in a minimum amount of (1:1) HNO3. Add 10 mi (1:1)
HNO3 and dilute to 1,000 mL with Type II water. _

5.3.14 Magnesium solution, stock, 1mL = 100 ug Mg: Dissolve
0.17 g Mg0 (male fraction Mg = 0.6030), weighed accurately to at least
four significant figures, in a minimum amount of (1:1) HNO3. Add 10.0 mi
(1:1) concentrated HNO3 and dilute to 1,000 mL with Type II water.
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5.3.15 Manganese solution, stock, 1 mL = 100 ug Mn: Dissolve
0.1000 g of manganese metal, weighed accurately to at least four
significant figures, in acid mixture (10 mL. concentrated HC! and 1 mL
concentrated HNO3) and dilute to 1,000 mt with Type II water,

5.3.16 Holybdenuu so]ution, stnck 1ml = 100 ug Ho- Disso]ve
0.20 g (HH4)$M07024 4Hp0 (mole fraction Mo = 0.5772), weighed accurately
to at least four significant figures, in Type I1 water and dilute to
1,000 ml with Type II water,

i 5.3.17 Nickel sotution, stcck 1 = 100 ug Ni: Dissolve 0.1000 g
. of nickel metal, weighed accurately to at least four significant figures,
in 10.0 mL hot concentrated HNO3, cool, and dilute to 1,000 mL with Type

II water.

1
!
|
g
¥

5.3.18 Potassium solution, siock imt = 100 ug K. Dissolve
0.19 g KC! (moie fraction K = 0.5244) dried at 110°C, weighed accurately
to at least four significant figures, in Type II water and dilute to
1, 000 mt.

5.3.19 Selenium solution, stock, 1mi = 100 ug Se: Do not d
- Dissolve 0.17 g HoSeO3 (mole fraction Se = 0.6123), weighed accurately to

:E least four significant figures, in Type II water and dilute to 1,000

© 5.3.20 Silica sclution, stock lml = 100 ug 5102 Do not d
‘Dissolve 0.47 g NapSi03-SH»0 (mole fraction St = 0.09884), weig ed
accurately to at Teast four significant figures, in Type II water. Add
10.0 mL concentrated HNO3 and dilute to 1, 000 ml. with Type II water, { .

5.3.21 Silver soluticn, stock lmi = 100 ug Ag Dissolve 0.16 g

{mole fraction Ag = 0.6350), weighed accurately to at least four
sign?ficant figures, in Type II water and 10 wmi concentrated HNC3.
Dilute to 1,000 mi with Type II water.
- 5.3.22 Scdium solution, stock Imb= 100 ug Na: Dissolve 0 25 g
NaCl (mole fraction Na = 0.3934), weighed accurately to at least four
significant figures, in Type II water, Add 10.0 miL concentrated HNO3 and
dilute to 1,000 mL with Type II water. )

£.3.23 Thallium solution, stock, 1 mb = 100 ug Tl: Dissolve
0.13 g TINO3 (mole fraction T1 = 0.7672), weighed accurately to at least
four significant figures, in Type II water, Add 10.0 mL concentrated
HNO3 and dilute to 1,000 mi with Type II water.

5.3 24 Yanadium solutiorm, stock, 1 m. = 100 ug V: Dissoive
0.23 ¢ ¥03 (moie fraction V = 0.4356), weighed accurately to at least
four sign ffcant figures, in a minimum amount of concentrated HNO3. Heat
to increase rate of dissolution. Add 10.0 mi concentrated HNO3 and
ditute to 1,000 ml with Type II water.
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: 5.3.25 Zinc solution, stock, 1 mL = 100 ug Zn: Dissolve 0.12 g ZnQ
(mole fraction Zn = 0.8034), weighed accurately to at least four
significant figures, in a minimum amount of dilute HNO3. Add 10.0 mL
concentrated HNO3 and dilute to 1,000 mbL with Type 1I water.

~5.4 Mixed calibration standard solutions: Prepare mixed calibration

~ standard solutions by combining appropriate volumes of the stock solutions in

volumetric flasks (see Table 3). Add 2 mb {1:1) HNO3 and 10 mL of (1:1) HCI
and dilute to 100 mbL with Type II water (see NOTE, below). Prior to preparing
the mixed standards, each stock solution should be analyzed separately to
determine possible spectraT interference or the presence of impurities. Care
should be taken when preparing the mixed standards to ensure that the elements
are compatible and stable together. Transfer the mixed standard solutions to
FEP fluorocarbon or previously unused polyethylene or polypropylene bottles

" for storage. Fresh mixed standards should be prepared, as: needed, with the

realization that concentration can change on aging. Calibration standards
must be initfally verified using a quality control sample (see Paragraph 5.8)
and monitored weekly for stability, Some typical calibration standard.
combinations are listed in Table 3. All mixtures should then be scanned using
a sequential spectrometer to verify the absence of 1ntere1ement spectral
interference in the recommended mixed standard solutions.
: NOTE: If the addition of silver to the recommended acid combination
: results in an initial precipitation, add 15 mL of Type II water’
" and warm the flask until the soiution clears. Coc! and dilute to
100 mi with Type II water.  For this acid combination, the silver
concentration should be limited to 2 mg/L. Silver under these
conditions is stable in a tap-water matrix for 30 days. Higher
concentrations of silver require additional HC!.

TABLE 3. MIXED STANDARD SOLUTIONS

Solution | Elements
I S Be, Cd, Mn, Pb, Se and Zn
II : . Ba, Co, Cu, Fe, and V
III ' . o _As, Mo, and Si
Iv - Al, Ca, Cr, K, Na, and Ni

v Ag'(see Note to Paragraph 5. 4},
A o 8, Mg, Sh and T1.
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5.5 Two types of blanks are required for the analysis. The calibration
blank {s used in establishing the analytical curve, and the reagent blank is
used to correct for possible contamination resulting from varying amounts of
the acids used in the sample processing. : ,

5.5.1 The calibration blank is prepared by‘ diluting 2 mL of (1:1) o
HMO; and 10 mL of (1:1) HC1 to 100 mi with Type II water. Prepare 3
sufficient quantity to flush the system between standards and samples.

5.5.2 The reagent blank must contain all the reagents and in the
same volumes as used in the processing of the samples. The reagent
blank must be carried through the complete procedure and contain the
same acid concentration in the final solution as the sample solution used
for analysis. :

5.8 The instrument check standard s prepared by the analyst by com-
bining compatibie elements at concentrations equivalent to the midpoint of
‘their respective calibration curves (see Paragraph 8.6.2.1 for use).

5.7 The interference check scolution is prepared to contain known
concentrations of interfering elements that will provide an adegquate test of
the correction factors. Spike the sample with the elements of interest at
approximate concentrations of 10 times the instrumental detection limits. In
the absence of measurable analyte, overcorrection could go undetected because
a negative value could be reported as zero, If the particular instrument wiil
display overcorrection as a negative number, this spiking procedure will not
he necessary. = - '

5.8 The guaiity control sample should be preparéd in  the same acid
matrix as the calibration standards at 10 times the instrumental detection .
Timits and in accordance with the instructions provided by the supplier. -

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 See tha 1ntroductoéy material in Chapter Three, Inorganic Analytes,
Sections 3.1 through 3.3, _ -

7.0 PROCEDURE

. 7.1 Preliminary treatment of all matrices is always necessary because of
the complexity and varfability of sample matrices. Solubiiization and
digestion procedures are presented in Sample Preparation Methods (Methods
3005-3050). The method of standard addition (MSA) (Paragraph 8.5.3) shall be
used for the analysis of all EP extracts and sample digests uniess either
serial dilution or matrix spike addition demonstrates that it is not required.
An internal standard may be substituted for the MSA.
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7.2 Set up the instrument with proper operating parameters established
in Paragraph 4.2, The instrument must be allowed to become thermally stable

before beginning (usually requiring at "least 30 min of operation prior to
calibration}.

‘ 7.3 Profile and calibrate the {nstrument according to the-instrument
manufacturer's recommended procedures, using the typical mixed calibration
standard solutions described in Paragraph 5.4. Flush the system with the
calibration blank (5.5.1) between each standard (see NOTE, below}. (Use the
average intensity of muitiple exposures for both standardizat1on and sample
analysis to reduce random error.)

NOTE: For boron concentrations greater than 500 ug/L extended flush

times of 1 or 2 min may be required.

7.4 Before beginning the sample run, reanalyze the highest mixed

' calibration standard as if it were a sample. Concentration values obtained

should not deviate from the actual values by more than 5% (or the established
control limits, whichever is Tower). If they do, follow the recommendations .
of the 1nstrument manufacturer to correct for this condition.

7.5 Flush the system with the ‘calibration blank solution for at least
1 min (Paragraph 5.5.1) before the analysis of each sample (see Note to
Paragraph 7.3). Analyze the instrument check standard (5.6) and the
calibration blank (5.5.1) after each 10 sampies. .

7.6 calculations: If dilutions were performed, the appropriate factors

‘must be applied to sample values. All results should be reparted in ug/L with

up to three significant figures.

8.0 QUALITY CONTROL

8.1 A1l guaility control data should be maintained and avai!able for easy
reference or 1nspect1on.

8.2 Di]ute and reanalyze samples that. are more concentrated than the
Tinear calibration limit or use an alternate, less sensitive line for which
quality control data is already estaolished. :

8.3 Empioy a minimum of ‘one laboratory blank per samle 'batch to
determine if contamination or any memory effects are occurring.

8.4 Analyze one dupiicate sampie for every 20 samples. A duplicate
sample is a sample brought through the whoie sample preparation and analytical
process. -

8.5 It is recommended that whenever a2 new mor"unusual sample matrix is
encountered, 2 series of tests be performed prior to reporting concentration

data for anaiyte elements. These tests, as outlined in 8.5.1 through 8.5.3,

will ensure the analyst that neither positive nor negative interferences are
operating on any of the analyte ‘elements to distort the accuracy of the
reported va]ues.. )
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8.5.1 Serial diiution: If the analyte concentrat1on'-is”'
sufficiently high (minimaily, a factor of 10 above the instrumental |
detection jimit after dilution}, an analysis of a 1:4 dilution should '

agree within +10% of the original determination. If not, a chemical or
physical interference effect should be suspected. , N -

v om

8.5.2 Matrix spike addition: An analyte spike added tc a portion
of a prepared sample, or its dilution, should be recovered ta within 75%
to 125% of the known value, The spike addition should produca 2 minimum
Tevel of 10 times and a maximum of 100 times the instrumental detection [
limit, 1If the spike is. not recovered within the specified limits, a :
matrix effect should be suspected. The use of a standard-addition

analysis procedure can usually compensate for this effect.
CAUTION: The standard-addition technique does not detect coincident
spectral overiap. If suspected, use of computerized
. .compensation, an alternate wavelength, or comparison with

an alternate method is recommended.

8.5.3 Standard addition: The standard-addition technigue involves
adding known amounts of standard to one or more aliguots of the processed
sampie solution. This technique compensates for a sample constituent
that enhances or depresses the analyte signal, thus producing a different
siope from that of the calibration standards. It will not correct for
additive interferences which cause a baseliine shift. The simplest
version of this technique 1is the single-addition method, in which twe
{dentical aliquots of the sample soiution, each of Volume V4, are-taken.
To the first (labeled A} is added a small volume V. of a standard analyte
sotution of concentration cg. To the second (Tabeled B) is added the
same volume V¢ of the soivent. The analytical signals of A and 8 are

measured and corrected for nonanalyte signals. The unknown samph. .
concentration cy is calculated: , o A 2

¢ = S8YsCs
X ESA - SB’ v,

where Sp and Sg are the analytical signals (corrected for the blank) of
solutions A and B, respectively. Vg and cg should be chosen so that Sp
is roughly twice Sg on the average. It 1is best if Vg is made much less
than V4, and thus cg is much greater than cy, to avoid excess dilution of
the sample matrix. If a separation or concentration step is used, the
additions are best made first and carried through the entire procedure.
For the results of this technique to be valid, the following limitations
must be taken inte consideration: :

1. The analytical curve must be 1inear.

2. The chemical form of the analyte added must respond the same
way as the analyte in the sampie.
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- 20%.

3. The interference effect must be constant over the working range of
cancern.

4. The signal must be corrected for any add1t1ve interference.
The absorbance of each -solution fs detenmined and then piotted on the

vertical axis of a graph, with the concentrations of the known standards
plotted on the horizontal axis. When the resulting iine is extrapolated

. back to zero absorbance, the point of interception of the abscissa i{s the

concentration of the unknown, The abscissa on the left of the ordinate

. is scaled the same as on the right side, but in the opposite direction

from the ordinate. An exampie of énfpigt sgn.pbtained 15 shown {in
Figure 1. o

8.6 Check the . instrument tandardization by ana\yzing appropriate

quality control check standards as follows.

-8.6.1 Check instrument ca11bration using a calibration blank and
two apprapriate standards.

' '8.6.2 Verify callbratiﬁﬁ'éVefj‘idﬁ"§5ﬁb1es ‘and at the end of the
analytical run, using a caltbration blank (5.5.1) and a sfng1e point
check standard (5.6).

8.6.2.1 The results of the check standard are to agree within
10% of the expected value; 1f .not, terminate the analysis, correct
" the problem, and recalibrate the instrument.

8.6.2.2 The results of the calibration blank are to agree
within three standard deviations of the mean blank value. If not,
repeat the analysis two more times and average the results. If the
average is not within three standard deviations of the background
mean, terminate the analysis, correct the problem, recalibrate, and
reanalyze the previous 10 sampies. '

8.56.3 Verify the interelement and background cnrredtion factors at
the beginning and end of an analytical run or twice during every 8-hour

work shift, whichever 1is more frequent. Do this by analyzing the

interference check sample (Paragraph 5.7). Results should be within +20%
of the true value obtained in 8 6 2 1.

8. 5 4 Dup]icate spiked samples are to be analyzed at a frequency of

8.6.4.1 The reslative percent difference ‘batween dupiicate
- determinations is to be calculated as follows:

- nz : .
. x 10
Dl + 92 /2
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’ Figure 1, Standard Addition Plot.
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relative percent difference.
first sampie value.
second sample value (duplicate).

o
[Very
B on

(A control limit of +20% for RPD shall be used for sample va]ues
greater than 10 times the instrument detection Iimit )

- 8.6.4.2 The dup11cate matrix spike samp]e recovery is to be

within +20% of the actuai value. _ o 7
8.6.5 The method of standard addition (Parégraph 8.5.3)-sha11,be
used for the analysis of all EP extracts.

9.0 METHOD PERFORMANCE

9.1 In an EPA round-robin Phase 1 study. seven laboratories applied the
ICP technigue to acid-distilled water matrices that had been spiked with
various metal concentrates. Table 4 1ists the true values, the mean reported
.values and the mean percent relative stdndard deviations.

9.2 In a single laboratory evaluation, seven wastes were analyzed for 22
elements by this method. The mean percent relative standard deviation from
tripijcate analyses for all elements and wastes was 9+2%. The mean percent
recovery of spiked elements for all wastes was 93+6%, Spike levels ranged
from 100 ug/L to 100 mg/L. The wastes included siudges and industrial
wastewaters,
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Laboratory, Athens, GA, EPA-600/4-79-017, March 1979.

2. Methods for Chem1ca1 Ana%ysis “of Water and’ wastes, EPA-600/4-82-05,
December. 1982, Method 200.7.
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of lnductiveiy Coupled Optical Emission Method 6010, EPA Contract No. 68-03-
3050, December 1984.
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TABLE 4. ICP PRECISION AND ACCURACY DATA2

Sampie No. 1 ' _Sémple No. 2 Sampie No. 3 ' -
Mean Re- Mean Re- . Mean Re- .
Truse ported Meag True ported Mea True ported Heag "
Ele- Value Value sD value Value Spb - value Value Sh
ment (ug/L) (ug/L) (%) (ug/L) (ug/L) (%) (ug/L) (ug/L) (%)
Be 750 733 6.2 20 20 9.8 180 176 -~ 5.2
Mn 350 348 2.7 15 , 15 6.7 100 . a9 3.3
y 750 749 1.8 70 69 2.9 170 169 1.1
¥ 200 208 7.5 22 19 23 60 63 17
tr 150 149 3.8 10 10 18 50 50 3.3
Cu 250 235 5.1 i1 11 4Q ) 70 67 7.9
Fa 600 594 3.0 20 19 15 180 178 6.0
Al 700 696 5.6 60 62 3 IIGO 161 ‘ 13
Cd 50 8 12 2.5 . 2.3 16 14 13 16
€o 700 512 10 20 20 4.1 120 1@8 21
Ni 280 245 5.8 30 . 28 11 60 55 14
Pb 250 236 16 . 24 30 32 80 80 14
In 200 201 5.6 16 18 45 80 82 9.4
See 40 32 21.9 6 8.5 42 10 8.5 8.3 .

aNot all elements were analyzed 7by- all laboratories.
bsn = standard deviation.

CResults for Se are from two laboratories.
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METHOD 7060

ARSENIC (ATOMIC ABSORPTION, FURNACE TECHNIQUE)

1.0 SCOPE AND ipPL;CATION

1.1 Method 7060 {s amn atomic absorpticn procedure approved for
determining the concentration of arsenic in wastes, mobility procedure
extracts, soils, and ground water. A1l samples .must be subjected to an
appropriate dissolution step prior to analysis.

2.0 SUMMARY OF METHOD

2.1 Prior to analysis by Methcd 7060 samples must be prepared in order
to convert organic forms of arsenic to 1norganic forms, to minimize organic
interferences, and to convert the sample to a suitable solution for analysis.
The sampie preparation procedure varies depending on the sample matrix.
Aqueous samples are subjected to the acid digestion procedure described in

this method. Sludge samples are prepared using the procedure described in
Method 3050. , ‘ .

2.2 Following the appropriate dissolution of the sample, a

~ represantative aliquot of the digestate 1is splked with a nickel nitrate
‘solution and is placed manually or by means of an automatic sampier into a

graphite tube furnace, The sampie aijquot {is then siowly evaporated to
dryness, charred {ashed), and atomized. The absorption of hoilow cathode or
EDL radiation during atomization will be proportional to the arsenic
concentration.

2.3 The typical detectipn limit for this method is 1 uglL:

3.0 INTERFERENCES N _ _ ‘
3.1 Elemental arsenic and many of {ts compounds are volatile: therefore,
samples may be subject to losses of arsenic during sample preparation. Spike
samples and relevant standard reference materials shouid be processed to .
determine if the chosen dissoiution method is appropriate.

3.2 Likewise, caution must be employed during the selection of
temperature and times for the dry and char (ash) cycles. A nickel nitrate
sotution must be added to all -digestates prior to analysis to minimize
volatilization losses during dryirg and ashing. ,

: 3.3 In addition to the normal interferences experienced during graphite
furnace analysis, arsenic analysis can suffer from severe nonspecific
absorption and 1ight scattering caused by matrix components during
atomization. Arsenic analysis is part?cuIar]y susceptible to these problems
because of its Tow analytical wavelength (193 nm) Simultaneous backgroundg

-
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correction must be employed to avoid erroneously high results. Aluminum is a
severe positive interferent in the analysis of arsenic, especially using Dp
arc background correction, Zeeman background correction is very useful in Y
this situation. : : e

. . 3.4 If-the analyte is not completely volatiiized and removed from the
furnace during atomization, memory effects will occur. If this situation is
detected by means of blank burns, the tube should be cleaned by operating the
furnace at full power at regular intervals in the analytical scheme.

4.0 APPARATUS AND MATERIALS

4.1 Griffin beaker: 250 mb.

4.2 Volumetric flasks: 10-mL.

. 4.3 Atomic absorption spectrophotometer: Single ~or dual channel,
single- or double-beam instrument having a grating monochromator, photo-
multiplier detector, adjustablie slits, a wavelength range of 190 to 800 nm,
and provisions for simultaneous background correction and interfacing with a
strip-chart recorder. ‘ i

" 4:4 Arsenic hollow cathode lamp, or electrodeiess discharge lamp (EDL):
EDLs provide better sensitivity for arsenic anaiysis.

4.5 Gribhite furnace: Any graphite furnace device with the appropriate
temperature and timing controls. - : .

4,6 Strip-chart recorder: A recorder is strongly recosmended for S
. furnace work so that there will be a permanent record and so that any probiems ’
with the analysis such as drift, incompiete atomization, losses during
charring, changes in sensitivity, etc., can easily beﬂrgcggnized.

4.7 Pipets: Microliter with digposable tips. Sizes can range from
5 to 1,000 ul, as required. .

5.0 REAGENTS

5.1 ASTM Type II water (ASTM DI193):  Water should be monitored for
impurities. . ’ o

5.2 COncentrated'nitriﬁ acid: Acid should be analyzed to determine
levels of Tmpurities. 1i7 a method blank using the acid is {MDL, the acid can
be used. e

* 5.3, Hydrogen peroxide (30%): Oxidant should be analyzed to determine
Jevels of Tmpurities. 1T .a method blank using the H20z is <MDL, the acid can
be used. :

7060 - 2
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5.4 Arsenic standard stock solution (1,000 mgfL) Efther procure a
certified aqueous standard from a supplier and verify by comparison with a
second standard, or disscive 1.320 g of arsenic trioxide {(Asg03, analytical
reagent grade) or equivalent in 100 mL of Type II water conta%ning 4 g NaCH.
Acidify the solution with 20 mL concentrated HNO3 and dilute to 1 11ter
{1 mL=1mgAs).

5.5 Nickel nitrate solution (5%): Dissolve 24,780 g of ACS reagent
grads Ni(N03)2 6H20 or equivalent in Type II water and dilute to 100 mi.

5.6 Nickel nitrate solution {1%): Di]ute 20 mL of the 5% nickel nitrate
to 100 mL with Type L1 water, _

5.7 Arsenic working standards: Prepare d11ut16ns of the stock solution

to be used as calibration standards at the time of the anaiysis. Withdraw
appropriate aliquots of the stock solution, add 1 mL of concentrated HN03,
2 mL of 30% HpOz, and 2 mbL of the 5% nickel nitrate solution. D11ute to

100 mL with Type II water.

6.0 SAMPLE COLLECTION, ?RESERVATIOH AND HAHDLING

5.1 All sampies must have been collected using a sampling plan that
addresses the considerations discussed in Chapter Nine of this manual.

6.2 All sampie containers must be prewashed with detergents, acids, and

. Type Il water. Plastic and glass containers are both suitabie.

6.3 Special containers (e.g., containers used for volat11e organic

analysis) may have to be used if very volatile arsenic compounds are to be
analyzed.

6.4 Aqueous séﬁp1es must be acidifiéd to a pH of {2 with nitric acid.

6.5 Nonaqueous samples shall be refrigerated, when -possible, and
analyzed as soon as possible. ' :

7. 0 PROCEDURE

7.1 Saggte gregaration. Aqueous samples should he prepared in the

manner described in Paragraphs 7,1.1-7.1.3. Sludge-type samples shouid be
prepared according to Method 3050. The applicability of a sampie-preparation
technigue to a new matrix type must be demonstrated by analyztng spiked
samp]es and/or relevant standard reference materials.

7.i.1 Transfer 100 mi of well-mixed salple to a 250-uL Griff1n

beaker; add 2 mL of 30% H%O and sufficient concentrated HNO3 to result
in an acid concentration o %: (v/v). Heat for 1 hr at 95°C or until the
volume Ts slightly less than 50 mL.

7.1.2 Cool and bring back to 50 mL w1th Type 11 water.
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7.1.3 Pipet 5 mL of this digésted solution 1nt6 a 10-mL volumetric iﬂi -
flask, add 1 mL of the 1% nickel nitrate solution, and dilute to 10 mL
with Type II water.  The sample is now ready for injection into the « .
furnace. : ‘ T

. ) 7.2 The 193.7-nm wavelength line and a background correction system are
. required, Follow the manufacturer's suggestions for all other spectrophoto-
meter parameters,

7.3 Furnace parameters suggested by the manufacturer should be employed
as guidelines.  Because temperature-sensing mechanisms . and temperature
controllers can vary between {nstruments or with time, the validity of the
furnace parameters must be periodically confirmed by systematically altering
the furnace parameters while analyzing a standard. In this manner, losses of
anaiyte due to overly high temperature settings or losses in sensitivity due
to less than optimum settings can be minimized. Similar verification of
furnace parameters may be required for complex sample matrices.

7.4 Inject a.measdred microliter aliquot of sampie into the furnace and -
atomize. If the concentration found is greater than the highest standard, the
samplie should be diluted in the same acid matrix and reanalyzed. The use of

multiple injections can improve accuracy and help detect furnace pipetting
errors., .

7.5 Analyze all EP extracts, all samples analyzed as part of a delisting
petition, and all sampies that suffer from matrix {nterferences by the method
. “of standard additions.
7.6 Run a check standard after every 10 injections of samples.
‘ -Standards are run in part to monitor the life and performance of the graphite K-
. tube. Lack of reproducibility or significant change {n the signal for the
standard indicates that the tube should be replaced.

7.7 Calculate metal concentrations by (1) the method of standard
additions, or (2) from a calibration curve, or (3) directly from the
instrument's concentration readout. All dflution or concentration factors
must be taken into account. Concentrations reported for multiphased samples
must be appropriately qualified (e.g., 5 ug/g aqueous phase).

7.8 Duplicates, spiked sampies, and check

__ standards shouid be routinely
analyzed. { . . |

8.0 QUALITY CONTROL

8.1 ANl qﬁdi?fj_éohi;binﬁiigmgﬁaaid be mﬁintaiﬁed and available for easy
reference or inspection. ' X

8.2 Calibration curveé must be composed of a minimum of a blank and
three standards.. A calibration curve shouid be made for every hour of
continuous sampie analysis. g
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8.3 Dilute samples if they are more concentrated than the highest' . ¥
b standard, or {f they fall on the plateau of a calibration curve.

8.4 Employ a minimum of one blank per sample batch to determine if .
contamination or any memory effects are occurring.

8.5 Verify calibration with an ihdependent1y prepared check standard
every 15 samples. :

8.6 Run one spike duplicate sampie for every’ 20 samples. A duplicate
sample is a sampie brought through the who]e sample preparatwn and analytical
process. ,

8.7 The method of standard additions (see Method 7000, Section 8.?)
shall be used for the analysis of all EP extracts, on all analyses submitted
as part of a delisting petition, and whenever & new samplie matrix is being
anaiyzed.

9.0 METHOD PERFORMANCE

9.1 Precision and accuracy data are available in Method 206 2 of Methods
for Chemical Analysis of Water and Wastes.

9.2 The optimal concentration range for this method is 5-100 ug/L
9.3 The data shown in Table I were obtained from records of state and

contractor laboratories, The data are intended to show the precision of the .
combined sample preparation and analysis method. _ .

-

10.0 REFERENCES

1. Methods for Chemical Anailysis of"_Water and Wastes, éPA—GOO/#-Sz-DSS.
December 1982, Method 208.2. ,

2. Gaskill, A., toupi 1at1on and Evaluation of RCRA Method Perfcmance Data,
Work Assignment No. 2, EPA Contract No.. 68-01-7075, September 1986.
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TABLE 1. METHOD PERFORMANCE DATA

Sampie L - Preparation Laboratory
. ' Matrix o Method Replicates
Contaminated soil ' 3050 | 2.0, 1.8 ug/g
01ly soil . 3050 3.3,‘3.8 ug/q
NBS SRM 1646 EStgarfne sediment 3050 : B.i. 8.53 ug/gd
Emissién control dust 3050 430, 350 ug/g

ag{as of -30 and -28% from expected, raspectively,
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Scope of Application

ABB-ES' use of method 3550A/8100 is based on the methods prescribed by EPA for extractable

organics hydrocarbons in soils. However, it has been modified such that only cermin compounds

are: ,
Mono- and Poly- Aromatic Hydrocarbons:

toluene
ethylbenzene
m/p-xylens
o-xylene _
trimethyibenzene
naphthalene
2-methylnaphthalene
1-methylnaphthalene
acepapthylene
acenaphthene
fluorens
phenanthrene
anthracene

chrysene
benzo-b- and benzo-k-fluoranthene
benzo-a-pyrene
indenopyrene
dibepzanthracene
benzoperylene
bis(2-ethylhexyl)phthalate
Fuel Oils: -
n-alkanes (C-7 through C-27)
farnesane .
pristane
phytane

MODAS100.S0P . lof7
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Characterization of petroleum uSing fingerprinting and quantitation of total petroleum hydrocarbons
can also be quantitated by this method. ’

Since some of the compounds of interest in this method are suspecte& carcinogens,‘and the reagents |
necessary for the extraction can pose pdpential threats to health standard good laboratory practice
(GLP) will be required. This includes no eating, drinking, smoking in laboratories. Proper aiire
such as lab coat and gloves are necessary. All sample extractions and standard preparations will
 take place in either sealed co.ntainars or a laboratory hood. |

alyti

The insiruinent t6 be used is a Hewlett-Packard (f-IP) model 5880 gas chrdmatograph fitted with a
- DB-5 (J. and W. Scientific) capillary column and equlpped with a flame ionization detector
Samples are introduced to the GC by autoinjection using an HP 7673A automatic sampler
Separation of compounds is achieved by a temperature program begmnmg at 40°C then i mcreasmg
by 8°C per minute to 290°C and holding for 30 minutes.

Metho& 3550A, is modified such that samples are prepared by extrac_:t.ing orgaﬁc compounds from
the soil using 30 g soil and 150 ml methylene phloride:ac;to:ie (50:50), shaken for 15 minutes ina
container with an amount of sodium sulfate eqﬁal to the soil. A representative volume of extract (1
~ ml) is then removed from the sedimented soil and placed into an autosampler vml The solution is
then spiked with an appropriate amount of an internal standard. After crimped tops are 1:'uut on the
' vials, they are lcaded onto an au_tosambler for injection into the GC (1 ul). |
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. Mono- and Polyaromatic Hydrocarbons -

A wl.ibradon standard solution, containing the target compounds, is prepared every two weeks.
The calibration standards are made to a final cdncentratio,rr of 50 ug/ml. The standard compounds
are obtained from a referénced source and prd?ared in methylene chioride in a mini-inert vial. Thfs
procedure ig repeated every two weeks. All calibration starxdards-are stdréd at 0°C.

Internal Standard Preparation

The imternal standard that is used for 8100 analysis is orthoterphenyl (OTP) for mono- and

polyaromatic hydrocarbons and paraterphenyi (PTP) for fuel oils. The internal standard is prepared
to a concentration of 50 ug/ml in a mini-inert vial. The standa.rd is stored at 0°C. .

Check Standard Preparation

A check standard is prepared from standards that have been'obtained from a different referenced
source than what was used for calibration smndards The check standard contains all compounds n
calibration standard and is made in the same manner, Thc concenuaﬂon of check standard is 50 ‘

Calibration Procedures for Mono- and Polyaromatic 'Hydrocarbom
The instrument is calibrared and results obuined using the internal standard mettiod. Relative

rcsponsc factors for each compound are ca.lculated from the mulucomponent standard mix which is
also used for compound identification by retentlon time matchmg
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Daily when samples will be analyzed, a mid-level standard (50 ppm) is analyzed. The value must

‘be within + 15% of the standard value. 'If the standard is ourside the range 2 check standard is

analyzed. If this fails to fall within' the range, the mstrument is recalibrated. A continuing
calibration standard is run every 10 samples or per batch.’

Calibration Procedures for Fiel Qil Hydrocarbons and Total Petroleum erdrocarbons

The instrument is calibrated and results obtamed using the internal standard method. A response

factor is calculated from the mtemal standard and used for the target list compounds and for

quantitating total peu'o[eum hydrocarbons. Toml Hydrocarhons may also be quantitated using a

response factor generated from the analysis of standard amounts of dlesel fuel. Compound

o ldennf' cation is by retention time . match with known standards

. Pre-Analysis

Set up the GC with the following conditions:

Column: 0.25 m x 30 m DB-5 Fused Silica Signal: Atn: 2
Oven: Temp 1 S40°Cc - AreaRejectt 0
: . Time 1 0.1 min _ Threshold: 1
. Rate - 8°C/min - \ Peak Width: 0.04
- Time2 30 min

Run Table:.  0.00 Valve 5 on
0.50 valve 5 off
0.1 Int. Q off
3.01Int. on

-

If the capillary column needs 1o be changed or maintenance performed, the oven should be brought

' to room temperature. T'he injection port nut, once removed, allows replacement of septa, O-rings

and cleaning of the m_]ectlon port liner, The column should be checked to be sure both ends are cut
evenly and are fitted with fresh ferrules such that both the Lnjecnon. an detector ends are secured
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pmperly All nuss should be tightened and the carrier gas flow should be checked for leaks,
column if time allows, can be held at its maximum temperature (290°C) for 30 minutes.

carrier gas flow of 20 psi should be used.
Routine Analysis

For routine analysis, samples are loaded into the éutosampier. A final volume of 1 mi is always
used and 1 ul is injected into the GC. All samples must have Internal Standard solution added to it
- just prior to léading on the autosampler. All samples are quanuﬁed using the Internal Standard
Method.

Internal Standard Cak:u}atlons

For Mono- and polyaromatic hydrocarbons:

- Am_gf_cm__x_gmﬂs_x_l_ d i
Conc {(ug/g wer wght) = Ares of Internal Standards (IS) 1 ml (IS) Sampchmz(g) RRF

RRF =  ArmaoflS xAm:.Componmt

DF = dilution factor
Sample concentrarions are than corrected for dry weight as shown on page 6 .

A solution of standard PAH should be analjzed and used to calibrate the instrument (ee
Calibration). Afhrtﬁishasomu&edmﬂié'mYsthmch&kedthemmformmmy,samplﬁm ﬂ
be analyzed. Consuit the manufacmrers operanons notebook for program run commands for the
antosampler. '

After samplw havc been chromatographed by GC/FID the anaiyst must once agam visually check .
for quality of cﬁromatography, cons1stency in mternai standard are2 and propa' instrument
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identification of compourid peaks. Once this is assured, the amount of each compound of interest

(ug/ml) is transposed to a data sheet and calculations performed.
Calemltions .. ... .. ...

To determine the moisture content of each sampie, tare the weight of an aluminum boat. Then add
approximaely 0 g of sample and reweigh. Let the sample dry overnight in an oven at 100°C.
~The dry mass is then determined by recording the new (dry) mass of sample and boat and
subtracting the mass of the bb_at, The following calculation must be performed in order to

determine. concentration factors and final concentrations.

L. .Mass of water in sample (g} = mass wet sample - mass dry sample

2. % moisure in sample = mass of water x 100
’ ' Inass wet sample

Quality Control .

Quality control ,ﬁrocedures for thél modified 8100 method include calibration standards, calibration check
standards, blanks, and internal standard, as well as labofatory control samples and reagent blanks. A reagen
blank shall be run each time a new reagent lot is used. A method blank shall be analyzed daily after
calibration or calibration check runs, when samples are to be analyzed, and after the analysis of‘ any higt

concentration sample.

MODAS100.S0P
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Analyncal results (raw data) are collected using an IBM compauble computer system (0 measure
peak height/area and mtcrprct results in concenmations (ppm). Documentation of analyses will
appear ina Iaboratory log. Final results, after QC review, are reporned

‘References

(1

@

SW-846 Third Edition. Office of Solid Waste, U S. EPA Washmgton D.C.
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SAMPLE FORMAT <
EROJECT NAME EXPERTMENT NAME
RUN # SAMPLT NAME
SAMPrLE # —_ DATE OF RN -. SIGNAL FIIZ
SAMPLZ FPREP DATS ____ PREP PERSON __ METZAD
~ SOLVENT SAMPLE AMT ISTD
SOQLVENT VOL ___ - . DRY WI ______ .CONC/DIL
ANALYST ‘ CALCTLATIONS
QA ANALYST . QA CALCULATTIONS
TOTAL AREA CAL FACTOR
T ISTD ISTD AMOUNT
BACKGROUND _
NET AREA
TOTAL (ug/=l) TOTAL (ug/9)
AMOUNT AMOUNT
. RT ' COMPOUND (ug/ml) (ug/q)
T
TOLUENE
—_ cs
— M/BP-X{LENE
- cg
- TRIMETSYLISENZENE .
- : c10 -
- cil
- c12
B c13 .
- cl4
- FARNESANE
— c1s
- . G168
—_ ) _ c17
- - " PRISTANE
—_ -~ cis
—_ FHYTANE
-_— c20
_— c21 .
- c22
S —— c24 = -
m— czs
_— 26
— ) - e27

Ml

SUM OF CQMDOUNDS

FUELGC. £2 Werk ¥ ___—




Pages 303059 through 303078 are on file at
EPA Region III and are available upon request.
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PaS I
' \Illn CHEMICALS

P.0. BOX 248. 1186 LOWER RIVER ROAD NW. CHARLESTON, TN 37310
Phone: 615} 336-4000

May 10, 1996

Ms. Melissa Whittington
Remediation Project Manager
U. 8. EPA

Regio |l Mail Code 3HW41
841 Chestnut Building
Philadeiphia, PA 19107

Re: Morgantown Ordnance Works Site OU-1
“Certification of Destruction”

Dear Ms. Whittington,

Derived Waste from the OU-1 investigation. | have enclosed a copy for the waste generated by
USEPA and the material from the Preﬁesign Sampling compieted in 1996.

Shaould there be ény questions, please call me at 423-336-4511.
Sincerely,

~—— - OLIN GORPORATION

Steve Morrow ‘
Principat, Environmental Specialist

SGM1185
ce. S
- Jay Johnson-ABB
Morgantown Site Team
Mike Stratton-WVDEP

OU-1 PRP Group

O LIN CORPORATION
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'RECEIVED
TRADX WASTE INCINERATICN . ‘
A DIVISTON OF CHEMICAL WASTE MANAGEMENT , 1996
Tederal XPA ID: ILDOSS642424 L "AY 0 6 .
State EPA ID: 1631210009 .
7 MOBILE AVENUN . s‘ G‘ MORRW
SAUGRT, IL §1201-1069
{513} 271-2304

HORGANTONN CADINANCE WORKS
" ATTNY HANLFEST SXCTTON
HYDOOOESE404
1100 DUPOMT RD
MORGANTONE WY 26505 )
. CERTIFICATS OF DESTRUCTION

Chemical Waste Hanagement, .Ins. has received waste material from
m CRDIMANCE WORKS on 03!15/!f ts dangribed on [State Hanifant
ar Cniform) Eaxardous Waste Manifest number(s} ILO7000$$4.

Profiles Mumber: ALIS}7
CHN Pracking ID: 7-77S1
Preatmant Date: 04/14/%6¢

| CWM Unit #r 1+0 thra 13+0

T certify, on behalf of the sbove listed treatmant facility, that to
the best of my knowledge, ths above-—described wasts was managed in
compliance with all applicable laws, r_cgulntim. permits and licenses
oa the date listed above. i
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Y
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-
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SURAN A. DISACER

Caxcificats 4 31684
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TRADE WASTE INCINERATION
A DIVISION OF CHEMICAL WASTE MANAGEMENT
Pederal EPA ID: I1D098642424
State EPA ID: 1631210009

7 MOBILE AVENTR

SAUGET, IL 62201-1069

(618) 271-2804

MORGANTOWN ORDINANCE WORXS
ATTN: MANIFEST SECTION
WYD000350404
. 1100 DUPONT RD
MORGANTOWN WV 26508 :
CERTIFTCATE OF DESTRUCTION

Chemical Waste MaRagsment, INC. has Teceived weste material frow A
MORGANTOWN ORDINANCE WORKS on 03/15/9¢ as described on [State Manifast
or Uniform] Hagardous Waste Manifest number(s) ILO7000396.

Profile Number: BLI930
CWM Tracking ID:1 7=-77353
Treatment Date: 04/14/96

CWM Unit #: iv0 thru 1+0

I certify, on behalf of the above listed treatment facility, that to
the beat of ny knowledge, the above-described waste wvas managed in
campliance with all applicable laws, regulations, permits and licanses
on the date li.ut-d'a‘.bwo.

LS s .
- . s Do

i E:/i L.

L~ e by

HET LY

SUSAN A, DIPACLA - -

" Certificats # 31685
04/25/96

- AR303083




l' - |
QYLBRNY curvicars .
" P.O. BOX 248, 1186 LOWER RIVER ROAD NW, CHARLESTON, TN 37310 ' '

] Phone: (615, 336-4000 ' oL : e o2

April 12, 1996

Ms. Melissa Whittington
Remedliation Project Manager
U. 8. EPA

Region | Mail Code 3HW41
841 Chestnut Building
Philadalphia, PA 19107

Re: Morgantown Ordnance Works Site OU-1
Manifest for invastigatory Derived Waste

Dear Ms. Whittinglon,

Enclosed are coples of the manifest used for transportation of the investigatory derived waste (JDWY}
from the above referenced site. | have included copies for both the material generated by USEPA and
tha most resent material generated during the predesign sampling. Also, [ have included the invoice
from the facility for your information. )

Should there be any questions, please cali mé ét ¥23-336451 1. ’ . .
' | Sincerely, '
OLIN CORPORATION
‘Steve Mormmow ‘
Principal, Environmental Specialist
SGM1148
C‘C: e
Jay Johnson-ABS
. Moargantown Site Team .
T Mike Stratton-WVDEP

Q-1 PRP Group

(AR303084
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e . - i
. SOR SHIPYENT OF HAZ,AB:I)U.S

STATE CF iLLiNOIS o e e e I e i
" AT BCXTRTS SPRINGFELD L NGIS S2794-3278 211 325761

. Stam Form  LPC 52 ¥81 15320810

AND SPECIAL NASTE ! *»-.,
WEASE TYPE T Form_Jesigned Tor uak on ane 12 picn ivpewnter ) T EPA Form E700-22 (Rav. §-39) "“;{/ Form Acoroved. OMB No. 2050-0039. Exteny 3-30-95,
'Y LINIFORM HAZARDOUS 1. Generator's US EPA 1D No. . Dmm 31- Page . | imormason m ihe snaces areas = nat ff
i WASTE MANIFEST WVDOOO/S50404 - l OO QI O Federal Uw aut @ reaue Ov i"_‘
} 3. Generator's Name and Mg Acdress Location If Difterens . A, Il,hno- Manidest Document Mumbec .
MORGANTOWN ORDINANCE WORKS - : s FEEPAID ¥
.}_100 DUPONT RD N e - - - ;L 7000996 ‘FAPP%CABLE :
MORGANTOWN ¥ 2 o Gman-ranr' =
4, "24 HOUR Emsﬂsgcy Ansnsgpia ASSISTANCE NUMBEF!S' 423 336 Z_‘S il : | o * 19,5,4,0/6,1,5,4,8,6 :
5. Transporier | Company Name T G ’iﬂ W}’ C. liinois Transportars 1D z
HORWITH TRUCKING — — [P‘I‘B’S&%ﬂﬁ f D.£13 261-11:11 Tramponarl Prltmol [ z
7. Transpoher 2 Comipany Name ADWD 8.7 7 USEPAIDNumber . |E. Minos Transporars D ;
NVIRONMFMTAL TECHNICAL SFRVICFS,LLC |N’JDOBOG3136 F sPhore 12
9. Designated Facility Name ana Site Address 10, S EPA 1D Number Q. lilinors é
CHE) g A Faci =
MICAL WASTE MANAGEMENT, INC.. , A o 1,6,3,1,2,1,0,0,0,9%
#7 MOBILE AVE . : S e s . W Facitys Phone  §. &
SAUGET. IL 62201 = e |T1D098642424 §18) 271-2804 £
11, US DOT Descrpton (including Proper Shippmng Name, Hazard Class, and 10 Numbar} ) 12. Contamnars T?ﬁl 14, L z
. _ . No.” |[Type Ou:ntm; th'vn\:ol Wasta No, °‘C;
*HAZARDOUS WASTE, SOLID, N.0.S., . , X XD 10,047 K
9, NA3077, III, ("IERCURY BENZENE), RQ (9009) LT

2.3 p Moo 2556 Olglﬂ U8TL

o ans fena

D O A4 -3 mxmD
o

XXy 11y
Nt
[ (I T I
[~ [ EPA HW Nt
XX 10
NumBer
25 I N I I A I 3
| 1d EPA MW MNumber

: | S I I T N
. Agditional Descnphon far Matenais Listsd Above K. Hancing Codes for Wastes Listed Above

a. BL2°2’f D008, D009, DOL0, K141, K143 NEW MANIFEST . | 'ntemsis

C"’"Hf“ St Morraw 3-18-96 57—

15. Special Handling Instructions and Additional Informaton o _
CHEMIREC Emergency Response Number (800) 424-9300 S : SR# 283630 [

T G

K
i 15 GENERATOR'S CERTIFICATION: | hareby deciars that the contents of this consignmant aré fully and accurataly

dascnbed above by
propar shipping name and are classified. packed. marked, and labeled. and ara in all respacts in proper condttion for transport by highway
according 1o aup&cable nigmational and national govemment requiations.

If | am a large quantity genoramt Icamwmlhawapmgmmmplmtomduesﬂwvdumcand!omuiwmmﬂmdwmadogmIhmdeteﬂmnedto
te economically practicaple and that | have salected the practicable method of treatmant, storage, and disposal cumanily availabls 10 me which minimizes the pres.
ent and future thraat 1o human heaith and the evironment; OR, if 1 am a small quantity generiator, | have made a good faith atfort 10 minmize my wasie generation

and selact ihe best wasts management method tat is availabie to me and that | gan afford. [ Date

Peinted/Typed Name ] Signa / Month Day Year |
ey s Rkew A W ot 636696
17. Transporiar] Acknawieagement of Receipt of Matenals I Cata

18. Transponar 2 Acknowiedgement of Receipt of Matenals Date

Printacy/Typed Name Month Day Ygar A-
36274

Do "B 30454
~ — / ~ 71

DMADOVBE® T {

DAVID T.. D'AMGFLO
9. Discrapancy indication Spacs

F :_#'
AT G arvgg PG Nember 47/ am,-ﬁ,,,.,
‘0 Facility Cwnar or Operator: Cerufication of recaipt of hazardous matenals coverad by this manrest except as noted in dam 19 [ Da}te
- Pnnted/Typed Name , ‘ Sigratur - Month Ogy Year
U Drane &g 2ch a&dm/—éaéﬁzcéi WEREES
This Aqanqv 1S AVhONZed 10 require. pursuant to inod Revisad Stanas, 1589, Chapter 111 172, Section 1004 and 1021, thal s wiomation De suDMited 10 he A Fature to growde tis

monnauonmayromnmamwammwmwawnumexwsﬁooo;mdaydwdnnm FM«M:Mmm«uymmaﬁmunm 000 per day of Vicianon and

TonsoNTa Up o ea T fam et een a3y 54 Fora ﬂR303085 77758

e R LD - WA AR P A YN Y




L —

A

BOAmMITmD

EMERGENCY CONTACT TELEPHONE NUMBER

21. Generator's US EPA ID Na. Manrfest

Dscument Mo,

WVDOOOBSQJOdhOOOI

UNIEORM HAZARDQUS
WASTE MANIFEST

{Cantinuation Sheet}

22. Page

| Information in the shaded areqsna
required by Federar law.

2 0f 2

11 Genarator’s Nama

| 3 Marifest it Numb«
© MOQEANTOWN ORDINANCP WORKS OOG
1100 TXTEOMT DOAD tg, G orafor’sl —
MORGANTCMN, WV 26505 d&/

25. US EPA 1D Number
INM¥Yynaesonzeaod

14 Trampenar .= Company Name

- HAZMAT FNVIPONMEMTAL ROUP, INC.

—

N. State Tronsporter’s 1O

[737

©O. Tranporter’s Phane 716—-82_7—-7200

77. US EPA 1D Numbaer

[

24 Transporier Company Meme

PR

P, State Transporter’s ID

: -{ Q. Traniportsr’'s Phone

) 29. Comaine : 31 1
28 US DOT Descntnhan mchvaing faoer Shasng Newe, Muzard Class. uned 10 Nomber: Somanen Total o i W "R' i
us, . , No | Type| GQuamnty  lw Vil asteNo. |
a I 1
| i
| .
1o {
{
i
-
€,
L3
| .
id
i
'
e
i
!
g |
i | ‘..
s |
= |
1
: .
1 .
i

$. Addinonat Descriptions fer Matenois Listed Above

T. Handling Cades for Wastes Listed Above

-5t

32. Speoai Hondling Instructions and Additional Information

31, Teanspocter iﬂknwic&ge}nem of Receipt of Matwrials St Dure
Printed Typc( MName Signarure .5 ]Mnn.li Qay  Ta
Dp s a7 | . I3/ 27

34. Tronsportec Acknowledgemant of Receipt of Materials

Dote

Printed/Typed Name Signatyre

o '|Menm i Yoﬁ
@

35, Dircrapancy Indicatian Spoce

ADICIN AL DBETIIDN TN AENERATOR

AR3030886
B |




ES

ORIGINAL INVOICE

R / THIS IS AN INVQICE *0R CURRENT SHARGES. s
‘ ( ; CHEMICAL WASTE MANAGEMENT, INC PLEASE PAY AMOUNT '‘NDICATED SELOW
Ly ~ 7 Mobile Avenus TERMS
Sauget, IL &2201 DUE UPON.REC’'T OR
618/271-2804 - FER CONTRACT
' . AlL PAST OUE AMOUNTS WiILL BEAR (NTEREST AT
SERVICE PROVIDED BY: TWO PERCENT PER MONTH OR THE MAXIMUM
- TRADE WASTE INCIN. \_JATE ALLOWED BY LAW, WHICHEVER IS LESS.
' ™\ CUSTOMEA ACCOUNT NUMBER ™
OLIN CORPORATION feo.2S8¢ T SET 4021819 |
. b, [CNYOICEND. T T MVOICE DATE | PAGE | .
1186 LOWER RIVER RD NW \_58428961'03/29/96 ' 3/
PQ BOX_248 _ )
CHARLESTON TN 37310-5230 N 1590
) - _—
- 960329
— — T TS )
| REFERENCE NO. ' PROFILE DESC / UNIT QUANTITY ~ " T TRATE AMOUNT
! 1L07000995f01',Twz-atzsao 'PPE/PLASTIC SAMPLING SLEEVES' SVC DATE: 03/15/96
; DISPOSAL 85 GAL DRM 3.00 309.0000 §27.00
‘ TRANSPORTATION DRUMS 3.00 100.0000 300.00
i PO# OR CONTRACT# MORGANTOWN ORDINANC :
! " HAZ WASTE FEE GALLONS 1255.00 .0300 7.65
; o o ' SUBTOTAL 1,234.65 =
’ — 7-7753 - i w ,- Ly ,:,.._._-. T S ca .
§ (:::;O#F?-Hw-gr-sé;;;§§\‘\ ' '
! ILO7000998~02 TWI~-BL2927 EPA DERIVED WASTE/WORKS OU-1 L  SVC DATE: 03/15/96
! DISPOSAL POUNDS ' 6,110.00 .8000 4,888.00
| DISPOSAL ' OVERPACKR 6.00 75.0000 450.00
; TRANSPORTATION DRUMS 13,00 100.0000 1,300.00
; PO# OR CONTRACT# MORGANTOWN ORDINANC
: HAZ WASTE FEE " GALLONS . 1,105.00 .0300 33.15
' SUBTOTAL 6,671.15
; 7-7751 '
é ILO7000998-01 TWI-BL29238 EPA DERIVED WASTE/WORKS OU~1 L  SVC DATE: 03/15/96
| DISPOSAL S5 GAL DRM 3.00 250.0000 750.00
i DISPOSAL 85 GAL DRM 1.00 386.0000 386.00
[ DISPOSAL OVERPACK 3.00 75.0000 225.00
; TRANSFORTATION DRUMS 4.00 100.0000 400.00
i PO# OR CONTRACT# MORGANTOWN ORDINANC
! HAZ WASTEZ FEE ~~ GALLONS 340.00 .0300 10.20
\ ) ' SUBTOTAL 1,771.20 =
| 7-1152. ~  RECEIVED
i . APR 09 1996
N -
e M. WICRKOW
> —
CHEMICAL WASTE MANAGEMENT, INC '
REMIT TO ' } PLEASE PAY )
ADDRESS CHARLOTTE, N.C. 28265-1250 '9,677.00%*
\‘ " .
WE APPRECIATE YOUR BUSINESS!

AR303087
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:latolﬁom PC 52481 15320810 AND SPECIAL WASTE
PLFASE TYRE . (Eorm GaRQNET 1O e N site 112 SUECT VDEWTIM.) EP& Form 8700-22 {Rev. Hl) Sorm Aporoved OME Mo 20800019, E.m'u‘
lA UNIFORM HAZARDOUS 1. Generator s US EPA ID No, ’“Wﬁt 2 Pw-' WTHTALON w1 M8 traced areas o
- WASTE MANIFEST WVDOQO850404 . [aocm :‘m:\' Feorrs aw. Dt 18 requires. .
ANETRIONS N if it
RN SR R works orson ff Bierent sit“fm e
|1] 1100 preowt ro 000998 e
3
;,égwm&&gv&é&?ém&ﬁmwmssﬂy 423 336-4511 %W 1915,4;0,6,1,5,4,8:
;] 3 Transconer t Comoany Name 8. LOg2p PosAmn C. linc Transporter's 10 -
! HORWITH TRUCKING lmg?;i ;??7‘? 0.213 261-1411 Tmr’:ﬁ:om' +
{ | {7 Transconer 2 Comorny Name 2DV ANCELY 8. . US EPA ID Numoer E. Hinoes Transponar's 10 5 g"'gz
FNVTROMMERFTAT, TRCENLICAL SERVICPS.,LLC F JNOoBO&83136%9 F 71D 87906 Transponars Phone .
? o- Ted Factity Name ana S8 Adaress 10. . US EPA ID Number G. linows '
MICAL WAS'IE MANAGEMENT, .L'\TC. Facifty's '
#7 MOBILE AVE i 1£6,3,1,2,1,0,0,0,
. . Fackiy's Prone
SAUGET IL 62201 - [TLDO098642424 (61 271-2804
11. US 0OT Duscapnon {inciuding Proper Stuppeng Name. Hazarg Class. and /O Number) 12. Coranans Tta. 14, l L
! No |Tveel  cuamty  |wwaj  WaseNe.
g ¥ WASTE FLAMMABLE LIQUIDS, ¥.0.5., S0 W M -
x| 3, UN1993, III, (TOLUENE), RQ (DOO1) . . Y ey
| 3 . O-O-q_pm | ]SL‘TIO C- olglol [0_!_
® > HAZARDOUS WASTE, SOLID, N,0.S., S x:&"‘:“""&'ﬁg
r . ©.i 3PN i iexi6 10,9,6,0,0,
0 e R o - : S - EFA W ML
N ANl s
) I R i
d — A M Nurines
A ST
i et > | I A | i
J. Agoaonat Descnption lor Matenals Listed Abave K. Handling Codes for Wastes Listed
a. BL2928 _ A item #14
b. BL293¢ D008, DO0Y,DO10,K141,K143
;‘_m Meornacs 3486 Sy
i 15, Specia Handling Instruchons and Addrionsl information
CHEMIREC Emergeuncy Response Number (800) 424-9300 SR# 283630
16, GENERATOR'S CERTIFICATION: | herely ceclare ﬂmﬂnmmdmlsmgmnmtaumwmdac:umwydm«amvobv
. SIOCAC MUONG NAME A ace claserfiad, Dacked, marked, and [aDeied, and are in ail reS0eCts i proper condibon for transport oy nighway
1 Ao 10 apphcable itemabonal ad NATONE gOVITHTINT
i wtmanmm.:‘?rml‘mMImolpmgmnmmmlooﬁmmmmmmmmmmmgaxqg&:m%mm:
! mmmmmwmmmmom#lmawmm%wmIhmmadclgoodllsmaﬂQanmm:nmvm-wnon
mwmmmmmmmuammmmmmm [_“"Ij‘,tT""d
Pontec/Typed Name Sigoatu - s Morith Day Yea
v Mﬂ\\&%ﬂf\ D309
T 117, Trensponer 1 of Becet of Marensis T { | Date
: 5 T Signange_ . j Monih Day Yes
g BI:E J;:..Si'.?/é’aﬂ M@M oJcé T
O |18 Trandponer 2 ACknawieagement of Recsot of Matersis o o~ / _l Date
k] Pnnlldnyp.dNn:m i = { Month Ouy Y:
2| MVTD L. D'ANGELO 5307
18. Indicahon Space
i T L BV Cassrer s
, 7 120, Facuity Owner o Opecator: Certificanon of recet of hazardous matenals coversd by this mandest except as nated in item 39, }
‘ Prontec/ Typac Mame . Signature ) Monthh Day Ye
Diiane. Lo fbach , i’m?:?m/ 57
m“mmm:vmn.:;l m;ﬂ:mﬁmmwmggdwﬁm‘ ™ mm«uyzmmlm‘?nt M‘wc&gdw‘ma

penamy
Wmnsmmmmmwwmm
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EMERGENCY CONTACT TELEPHONE NUMBER

2. Generaror’s US EPA 1D Na,

UNIFORM HAZARDOUS
WASTE MANIFEST

(Cantinuation Shaet)

h

:23.-GenerumtsHumq . ’
MORGANTOWN ORDINANCE WORKS

) 1100 DURCNT ROAD
MOPGANTOW , WV 26505, ...

rAgndas

- Docyimant No,

22, Poge infarmartion i1 rhe shaded creas is nor
required By Federal law,

"

L2 of 2 |

Wv¥D0naassoa 07.4@ 0002

L. Stare Manifast Document Numbaer by

T000993% K

M, State wrators 10
G5200 5486

. 24, Transoorrer .2 __ Camoany Name 25. US EPA ID Numbaer

E FAZMA™ FNVIRONMFNTAL GPCUD, yMac,

|N¥N980769947

M. Sluu Transperters iD { 7 y 7

Q. Transperter's Phene 716-827-7200

. 28, Transportar ©27.US EPA ID Number

Company-Name

@ oI A

P, State Traniparter's 1D

Q. Transparter’s Phone

a. . . .. BT P St

: 2. ai 30, {3 .
, 23. U3 OOT Desernnnen nitding Proger Stppmg Name. Hazord Claiy. and (0 Numbars . _ 23. Containens Total i L:;nif W R
! - ~ S e LT L .- E Mo Type Guantity lwa/ Vel aste No,

BMO=~PHMmEZmE

5. Additenal Descriptions for Materials Listed Above

| T. Handling Codes for Wastes Listed Above

_7752
7 7753

32. Speciai randling Instructions and Additionol Infarmation

~

33, Transoorfer 3 Acknowledgemant of Receipt of Materials

Data

"R B8

Signature W M 1{95’ / ’ZL’Y«:

!
;
A
5
8!

1 34, Transporter Aqknewiedgemenr of Raceipt of Materials

Date

Printad/ Typed Name | Signature

Manth Yeor O

Day

35, D:screpanq Indlcunon Space

|

ORIGINAL-RETURN TO GENERATOR
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| LAW - | | | D
_ENGINEERING AND ENVIRONMENTAL SERVICES . o . . - - ‘

3385 McLemors Drive

Pensacola, Florida 32514
(904) 857-06Q6

June 24, 1996

‘Mr. R. Daniel Looper, P.E. :

LAW Engineering & Envnronmental Semces, Inc L
112 TownPark Dr. T ' -

Kennesaw, GA 30144

SUBJECT: Labora;ory Audit Report

" Dear Mr. Looper,

Enclosed is a summary of my findings for the validation of the IEA screening data (SW8270).

The validation was performed in support of the Morgantown Ordnance Works Operable Unit One Work

Plan. The validation was performed for compliance to: 1) Administrative Order for Remedial Design

and Remedial Action, Operable Unit One, Morgantown Ordnance Works, USEPA, Region III, dated

une 20, 1990; 2) Work Plan Phase II Interim Tasks for Morgantown Ordnance Works Site OoUl,

organtown West Virginia, dated November 1995; 3) Methodological compliance to the stated methods

in the Work Plan; 4) Data Quality Objectives for Remedial Response Activities 1987 and 5) USEPA
National Funcnonal Guldehnes for Data Rewew, February 1, 1988.

Feel free to contact me at (904)969-6128 if you have questions or need additional information.

Sincerely, B

Keith R. Greene = = - .

AR303102




L Compliance to Administrative Order for Remedlal De31gn and Rcmedxai Action, USEPA
Region III, Dated June 20, 1990.

A. IEA laboratory has complied to the A@fni_rﬁstrative Order. No deviations were found.

II. Compliance to Work Plan

A.  IEA laboratory has complied‘to the '@quplan.' The workplan did not address the
modifications required to comply to the administrative order (ie. analyzing samples by
SWE&270 for confirmation). The laboratory adhered to the methodological objectives.

1. The definition of Levei I Data Quahty Objecuves is as stated “AIl
- analyses performed in an off-site analytical laboratory. Level Iil analyses
may or may not use CLP precedures, but do not usually utilize the :
validation or documentation procedures required of CLP Level IV analysis.
The laboratory may or may not be a CLP laboratory”.

A.  The IEA laboratory has provided the level of documentation nce:l‘cﬁ.
to satisfy this requirement.

0. Methodological compliance

A.  Methodological compliance to method SW8270

1.  The IEA laboratory has performed the methodological requirements as
stated in SW-846, method SW8270. No deviations were found.

-

The laboratories data was inspected for the above stated objectives.

' —




